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PREFACE.

Ix writing this volume consideration has been given to the
needs both of the scientific student and of the active practitioner.

Particular attention is directed to the anatomic changes in
pregnancy, labor, and the puerperium, the description being
largely based upon studies of frozen sections published in recent
vears by the author and other workers,  Great prominence, also,
is given to embryologic, physiologic, and pathologic data which
are of importance in relation to obstetrics.  Several of these have
been investigated in special researches by the author,

The practical aspects of the subject are presented in such a
manner as to be of direct assistance to the clinical worker.  Em-
phasis is given to methods of treatment that have been tested by
experience

Great care has been given to the preparation of illustrations,
many of which have never appeared in a text-book of obstetrics
In their selection the publishers have exercised marked generosity.
Special acknowledgement is due to Dr. Robert L. Dickinson for
t

¢ admirable series of illustrations taken from the American
Text-Dlook of Obstetrics, the drawings for which were originally
made for that work under Dr. Dickinson's supervision. To
my associates, Drs. Holmes and Pierce, my thanks are due for
to Dr. C
Wahrer I am indebted for a number of drawings from which

suggestions and assistance in the reading of proof:

illustrations have been made.
J. CLARENCE WEBSTER

100 STATE ST, CHICAGO,

October, 1903
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PART I.
PREGNANCY

CHAPTER 1.
ANATOMY AND PHYSIOLOGY OF PREGNANCY.

CONCEPTION AND GENERATION.

Male and Female Elements.—\. Ovum.—A\s it is ready
to escape from the ripe (rraafian follicle, the ovum measures about
0.2 mm. and has the following structure :

(a) Deutoplasm (Yolk Protoplasm)—The main part of the ovum
is made up of protoplasm, containing large and small particles
(nutritive) with strongly refractile powers.

(b) Clear Protoplasm (Ege Plasm)—This is found as a thin
layer surrounding the yolk protoplasm, and also as another imme-
diately around the germinal vesicle.

(¢) Germinal Vesicle (Nucleus)—This body is rounded, and has
a distinct enveloping nuclear membrane possessing a double con-
tour. Its diameter measures about 37z, on the average. It is
situated eccentrically.

(d) Germinal Spot (Nucleolus)—This has a somewhat yellow
appearance, and according to Nagel is capable of ameboid move-
ments.  After death it breaks up into several particles

¢) Paranucleolus—One or more may be seen.  They are appar-
ently thickenings in the protoplasmic reticulum of the nucleus.

Surrounding the ovum is a very narrow slit, the perivtelline
space. External to this is a thin, striated, structureless membrane,
the sona pellucida, measuring about 14 in thickness. This is
probably derived from the surrounding cells of the discus pro-
lics

18,

Ihe cells of the two inner layers of the discus are arranged
with their long axes radial to the ovum. The innermost row pre-
sents longitudinal strice, which are apparently continuous with
those in the zona pellucida; this layer has been termed by
Bischoff the corona radiata. The outer cells of the discus are more
rounded, and consist of a finely granular protoplasm with large
nuclei.  The stalk of the discus consists of cells similar to those
of the stratum granulosum. The latter is composed of two or
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more layers of low cylindric cells, forming the inner wall of the
follicle.  These are probably derived from the original germinal
epithelium, though some hold that they are mesodermic in origin.
I'he liquor folliculi is a clear, slightly yellow, glairy fluid, rich in
paralbumin.  External to the stratum granulosum is the #icca
folliculi, derived from the connective-tissue stroma of the ovary.
It consists of an outer layer, the tunica cxterna or fibrosa, made up
of compressed connective tissue, and an inner, the tca interna
or propria, more cellular than the outer and rich in capillarics.

I'he ripe Graafian follicle forms a bulging on the surface of the
ovary. Rupture takes place at the most prominent part, the thin
covering of ovarian tissue being somewhat degenerated. The cause
of rupture is not yet definitely known.  As the ovum escapes, sur-
rounded by the zona pellucida, some cells of the discus are prob-
ably carried with it I'hey gradually disappear, and the zona is
also Jost in cases where conception occurs, before the ovum s
well embedded in the uterine mucosa,

Formation of the Corpus Luteum.— After escape of the ovum,
the Graafian follicle is filled with blood and cells of the stratum
granulosum. The rapidly thickened inner layer of the wall of
the follicle becomes arranged in a wavy manner, so that the cen-
tral cavity becomes an irregular stellated slit. It is known as
the yellow band, from the presence of numerous yellow particles
(lutein cells) in its substance.  The blood is gradually absorbed
so that the central space is almost obliterated.  The lutein cells
of the yellow band disappear, and the latter assumes a colloid
appearance, known as the corpus albicans, in the center of which
a few blood-crystals may be found; its size slowly diminishes,
Throughout these changes blood-vessels and connective-tissue
clements extend from the periphery toward the center of the
follicle ; as shrinkage of the corpus occurs, sclerosis and hyaline
neration take place in the vesscl-walls
T'he terms “true corpus luteum ™ and * false corpus luteum ™
should not be used.  The former is applied to the condition in
pregnancy, the latter to that found in the non-pregnant state.
There is practically no difference save as regards duration.
When pregnancy occurs, the corpus lutewm becomes reduced in
size only in the course of scveral months ; when pregnancy does
not occur, in a few weeks' time,  Clark points out that in the
former case the vessels are much more congested than in the
latter,

Fate of the Ripened Ova.—Some are disintegrated and ab-
sorbed in the peritoneal cavity, others in the tube and uterus ; pos-
sibly some reach the vagina ; others become fertilized. It has been
shown that there is a line of movement on the moist surface of
the pelvic peritoncum in cach half of the pelvis, the direction
being toward the fimbriated end of the tube, the current being

de
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CONCEPTION AND GENERATION. 19
probably due to the movements of the cilia on the fimbriae. It is
due to this, probably, that the shed ova move toward the tube.
It is not known how long a time is taken in the passage of the
ovum to the tube or along the tube to the uterus.  In several
animals the transit has been observed to last three to five days;
in a bitch, eight days. As the fertilized ovum passes along the
tube it probably absorbs some fluid from the lumen.

Maturation or Ripening of the Ovum.—[ach ripe ovum s
believed to undergo changes preparatory to fertilization, whether
the latter occurs or not. As studied in some of the lower animals
they are as follows: The germinal vesicle moves toward the periph-
ery of the ovum, where a small portion splits off, and, surrounded
by a little protoplasm, moves outward until it lies on the surface
of the ovum under the zona radiata. This extended portion is

Fi1G. 1.—=Formation of polar bodies in ova of Asterias
Polar spindle; p#°, first polar body; 28", second polar body
condition of rest

rlacialis (Hertwig): 2

. m, nucleus returning 1o

termed the first polar body or globule.  The germinal vesicle then
moves toward the center of the ovum and advances toward the
periphery at another point, a portion again being extruded, known
as the sccond polar body. The rest of the vesicle then moves
toward the center of the ovum, being thercafter known as the
female pronuclens.  The polar bodies soon after disappear.

B. Male Element.—The spermatozoa, essential to the fertili-
zation of the ovum, are contained in the semen of the male, a
viscid, opalescent fluid made up of secretions from the testicles,
prostate, and Cowper's glands, and containing mainly spermatin, an
albuminous material, and several inorganic salts.  Under the micro-
scope, besides the spermatozoa, are seen epithelial cells from the
genital and urinary canals, and small highly refractile particles
seminal globules, which are probably derived from the nuclei of
broken-down cells of the seminiferous tubules.

Each spermato-
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zoon consists of an ovoid head, the small end being antcrior,
measuring about ), in. long, a tail 5} to in. in length,
and an intermediate portion shorter than the head.  When active
the spermatozoa are propelled in a
spiral course by lashing movements
of the tail. If the semen be kept
at body te mperature, they continue
active for hours. It is by their
own motile power that they ad-
vance upward along the female
genital tract.  Here their vitality
may be little altered for several
days. They have been found in
the uterus a week after coitus

Diihrssen reports a case in which
living spermatozoa were found in

Fge of an echinoderm.  one Fallopian tube removed from

D e Wi "™ a woman who had been in the hos

cen the femal pital nine days, and who stated that

! male pronucle her last coitus had taken place three
extend from the latter as it ap 3

proaches the former (Flemntin and a half weeks previous to opera

tion. The time for the passage of
the spermatozoa from the vagina to the fundus uteri or to the
pavilion of the tube is not known, It probably varies under dif-

FI16. 3.—Ovum of a bitch fourtee d a half hours after copulation (Kollmann)
Several spermatozon are in the tance of the zona pellucida (@ Two polar bodie
A ' een und wida, surrounded with clear albuminous fluid in
the latter t netratin I'he large rounded central portion of the

ovum () contain k particle

ferent conditions. Henle has calculated the rate at about 2.7 mm
per minute
Place of Fertilization—The ovum may meet the spermatozoa
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anywhere in its passage from the ovary to the uterine cavity.
Some believe that the latter is the most frequent place of union,
though most authorities think that it is probably the outer end of
the Fallopian tube, as this appears to be a favorite resting-place
of the spermatozoa.

Nature of Fertilization—This is unknown in the human female.
It has been observed in several invertebrates—u. ¢., echinoderms,
mollusca, ascarides, etc.  Among the higher vertebrata various
stages have been observed in different forms—i. ¢, dog, mouse,
rabbit, ctc.

I'he spermatozoa penetrate the zona pellucida, though in what
numbers is not known in the human subject. Kollmann has
counted as many as sixty attempting penetration in the case of a
bitch. In some of the lower animals there is an opening in the
zona, known as the micropyle, through which the spermatozoon

Fi6. 4.—0vum of mouse, showing polar body (a) under the zona pellucida (¢), and
tthe rest of the nuclear spindie. At another point (8) there is an elevation near
which a spermatozodn (4 ) has penetrated (Sobotta).

enters. This is wanting in the human ovum. Though many may
attempt an entrance, it is probable that only one performs the
essential act of fertilization—. ¢, blends with the female pro-
nucleus. At the point where this one is about to enter, the proto-
plasm of the ovum forms a swelling under the zona, known as the
receptive prominence.  Through this the spermatozoon bores its
way, losing its tail, the head becoming the male pronucleus.
Around it radial lines appear in the yolk protoplasm. The male
and female pronuclei now move toward one another, and blending
of the two occurs, followed by a short period in which they can-
not be recognized.  Soon they reappear as a single mass, hence-
forth known as the segmentation or cleavage nucleus. Fertilization
15 now complete,

Segmentation.—The early changes in the fertilized ovum
have not been studied in the human subject, but they have been
carefully investigated in several of the higher vertebrates and in
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some invertcbrates.  In most cases observed the segmentation
nucleus undergoes changes of a karyokinctic nature, dividing into
two halves, which diverge to opposite ends of the ovum, radial
lines appearing in the protoplasm around them. The ovum is
then divided into two by an equatorial groove that extends
inward from the surface. Each of the cells thus formed divides
again into two, and so on until a mass of cells or blastomeres is
formed, known as the mulberry mass, muriform body, or morula.
This method of segmentation, in which the whole ovum is divided,
is termed holoblastic. There are two varieties of holoblastic ova—
viz., those in which there is total equal cleavage, and those in which
there is total unequal cleavage. The human ovum undoubtedly
belongs to the tormer of these.  (In contradistinction to holoblas-

Fi1G. 5 r. The beginning of seg- F1i. 6,—First stage of segmentation in
mentation in the mouse’s ovum, One the ovum of a field-mouse (Van Beneden).
portion is slightly larger than the One halt (@) is slightly smaller than the
other, though the nuclei appear other (4. In the center of each is seen
alike In the next stage (41 the the nucleus, the dark bodies being volk
nucleus of the smaller portion un- particles; ¢, zona pellucida; ¢, polar hody
dergoes division before that in the

other half (Sobotta

tic segmentation is that termed meroblastic, in which division only
of part of the ovum occurs.)

There next appears in the interior of the morula a fissure,
known as the cleavage or segmentation cavity. This increases
until a considerable space is formed containing an albuminous
fluid. This period of development is termed the blastula stage,
the ovum being known as the blastodermic vesicle.  As observed
in the dog and other mammals, the outer wall consists of a single
layer of cells (Rauber’s) made up of clear protoplasm. Internal
to this is a heap of dark nular cells, attached at one part and
projecting into the central cavity. The whole vesicle is still within
the zona pellucida (which has been sometimes termed the procho-
rion). As increase in size takes place the outer layer gradually
thins, the cells becoming difficult to recognize.




PLATE 1.

Outer cell
mass

Inmer colle
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Inmer cells.
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/
Outer celis.

Thickened
ectoderm

1, 2, 3. Diagrams illustrating the segmentation of the mammalian ovam ( Allen
Thomson, after van Beneden 1, Diagram illustrating the relation of the primary
layers of the blastoderm, the segmentation-cavity of this stage corresponding with

the archenteron of amphioxus (Bonnet
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The inner cell-mass becomes differentiated into an outer and

an inner layer, the carly epiblast and hypoblast.  The former
grows rapidly, extending all around the vesicle under the remains
of Rauber's cells; possibly the remains of the latter blend with
the epiblastic layer. The hypoblast extends more slowly as an
inner lining to the epiblastic layer.
This period of development is
known as the bilaminar stage of
the blastodermic vesicle (corre-
sponding to the gastrula stage in
many of the lower forms of animal
life).

Embryonal Area. — After
the differentiation of the epiblast
and hypoblast there occurs a thick-
ening of these layers at the point
where the original inner cell-mass
touched the outer. This thicken-
ing, as seen on surface view in the F1G. 7.—Segmentation stage in
rabbit's ovum, is at first rounded, which the ovum of the field-mouse

is divided into four cells (Van Bene-
then oval, and afterward pear- gy
shaped. This is the embryonal
arca, and it is here that the body of the embryo is developed,
the broad portion being the site of its head. At the small or
caudal extremity there is a transverse thickening called the termi-
nal ridge. Very soon a longitudinal mark appears in the long axis
of the embryonal area, extending over about two-thirds of its
length and known as the primitive streak. This appearance is
produced by a lincar proliferation of cells of the epiblast.  (Mor-
phologically this streak corresponds to the closed and drawn-out

—Section across the primitive streak of rabhit embryvo (Kélliker) : ¢, Feto-
lerm; ax ixial ectoderm undergoing proliferation, as shown by karvokinetic figures
i ent, entoderm; m, mesoderm

blastospore, the passage which in the gastrula stage of lower
animals communicated with the cavity of the vesicle or archen-
teron.  In the human embryonic area the transverse ridge is
believed to indicate the point corresponding to the blastospore
of lower forms.) On the surface of the streak a long shallow
groove appears, known as the primitive groove. The anterior end
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i-pr
Newurenteric cana
Primitive stveak

FIG. o.—Embrvonic area of rabbit embryo (Van Beneder Primitive streak begin-

ning in cell proliferation, known as the ** node of Hensen

of the streak is marked by a kind of knob formed by an accumu-
lation of cells under the surface, known as Hensen's node. Soon

F16. 1o.—Surface view of area pellucida of an eighteen-hour chick embrvo (Balfour

another lincar mark develops anterior to the streak and in line
with it, termed the head-process of the primitive streak.
Trilaminar Blastoderm.—A third layer of cells now de-
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velops, the mesoblast.  Its origin in the higher vertebrates is
not defimtely known. In all probability it is formed both from
the cpiblast and hypoblast layers, appearing first under the
anterior end of the primitive streak. After its differentiation as
a distinct layer its future growth takes place by the independent
proliferation of its own cells, It spreads laterally and posteriorly,
and later, from the anterior end of the central mesoblastic layer,
two expansions grow forward, curving so that their tips meet in
the middle line, enclosing a crescentic space known as the pro-
amnion.  Soon after the appearance of the mesoblast the med-
ullary groove appears in front of the primitive streak. It is
formed by the development of the medullary folds, two layers of

11.—Diagraimmatic surface view of rabbit's ovum of two hundred and five
ifter Tourneux I'he darkiy shaded area indicates the extent of the mesoderm :
hieral limit of area opaca; 4, of area pellucida; ¢, of parietal zone; d, of stem
/. Hensen's node ; g, proamnion,

epiblast that begin in front of the head process and extend
backward.  These folds curl inward until they coalesce from
before backward, forming the neural tube or canal, the original
primitive streak being gradually enclosed in the canal.

IFrom this tube the whole future nervous system is developed
While the neural canal is developing a solid column of cells
forms under it, derived from the hypoblast. This is the noto-
chord or chorda dorsalis, the axis around which the permanent
spinal column is developed. It largely disappears afterward,
being represented in postnatal life only by the pulp in the center
of the intervertebral disks.

Extension of the Mesoblast.—The carly mesoblast grad-
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ually arranges itself in two paraxial columns, situated one on
cither side of the middle line, and in two lateral plates extending
outward from these.  Each of the latter divides into two lamella
the outer or somatic mesoblast extends under the ectodermic
layer, forming with it the somatopleure; the inner or splanchnic
mesoblast extends over the hypoblastic layer, forming with it the
splanchnopleure.  The space between the somatopleure and the
.\pl.lll«]mllplrlll'(' is the celom, l)\l(l)‘ C.’l\it)', or 1)1vllrnpl'ritnllt.|l
cavity. The mesodermic cells lining this cavity become flattened
and endothelial in nature, being often termed the mesothelium,
Mesoblastic Somites.—Larly after the appearance of the
paraxial mesoblastic columns transverse division occurs in them,

F16G. 12.—Reconstruction of an early stage in development (Graf Spee 2, Yolk
sac; &, amnion opencd up; ¢, medullary groove; &, neurenteric canal; ¢, primitive
groove; /, abdominal stalk, below which is a portion of the chorion

being first marked at the cephalic end, and afterward appearing in
the rest of their extent. The position of these divisions is
indicated by transverse parallel lines on the surface of the
embryonal area. The segments thus formed are known as the
somites, the anterior one being formed before the medullary folds
have blended to form the neural canal. This segmentation
precess is of interest in relation to the future development of the
bony and muscular structure of the body and of the genito-
urinary apparatus

Delimitation of the Embryo.-—During the progress of
some of the changes just described, grooves appear on the surface
of the embryonic area, one anteriorly, one pm’tcrinrl‘\', and one
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CONCEPTION AND GENERATION. 27

on each side. These grooves increase in length and meet to
form one continuous furrow that runs around the embryonic
arca. At first the groove is a mere depression in the somato-
pleure.  As it gradually deepens the splanchnopleure becomes
depressed under it.  This infolding around the embryonic area,
toward its inferior surface, causes a gradual constriction of the
archenteron, dividing it unequally into two portions.  The smaller
of these, superficially placed, becomes the intestinal canal of the
embryo, while the larger, deeper part remains as the yolk-sac or
umbilical vesicle.  The constricted passage joining the two
becomes the vitelline duct.

It is then evident that that portion of the somatopleure that
forms the inner wall of the groove becomes the lateral and ventral
body-wall of the embryo, whose delimitation from the embryonic

F16. 13.—Diagrammatic sections representing growth and arrangement of the amnion
in the earliest stages of the human embryo (His)

arca is thereby brought about. Pari passu with these changes
the somatopleure forming the outer wall of the groove becomes
clevated in a fold known as the fold of the amnion. This is often
described in four parts—the head fold, the tail fold, and the lateral
folds; in the human ovum, however, there is no tail fold. These
rise over the head and back of the embryo as the latter sinks
inward upon the umbilical vesicle, the head fold growing toward
the caudal end. They blend from before backward so as to form
a complete cavity; and after fusing, the two layers of the
amniotic fold separate, the inner, forming the true amnion, having
epiblast on its inner surface and mesoblast on its outer; the outer
layer, often termed the serosa or false amnion, is continuous with
the original somatopleure, and with it forms the early or primitive
chorionic membrane. It is composed of an outer layer of epiblast
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and an inner one of mesoblast.  This chorionic membrane is not
entirely cut off from the embryo, but is connected with it at its
caudal end by a process termed the abdominal stalk (bauckstiel),
which also serves to join it to the true amnion, the deepening of
the carly surface groove having resulted in the delimitation of the
embryo, so that it is left attached to the surrounding tissues only
at its posterior end.  The ammnion at first envelops only the back
and sides of the embryo.  Gradually it extends around the latter
until it surrounds it as far as the circumference of the abdominal
stalk.  As development continues, the amniotic cavity enlarges

Graf Spee 2, Abdominal
n wall of volk
v plat early heart; £ mesoblast
15t extending outward into villi

until it occupies the entire space within the chorion, with the inner
surface of which it becomes connected.

Importance of the Abdominal Stalk.—This structure is
the forerunner of the umbilical cord, connecting the fetus and pla-
centa, It is the pathway along which the vessels of the embryo
extend toward the future chorionic villi. The amnion does not form
its outer covering, but blends with it at the end farthest from the
embryo.  Its covering of epiblast is the same as that of the skin
of the carly embryo.  Within the stalk is found at first the yolk-
sac and duct, a continuation of the celom, and the allantois about
to be described.
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The stalk, at first situated at the posterior end of the embryo,
gradually changes its position, becoming more centrally placed on
the ventral surface, owing to the growth of the tail end of the
embryo.

Early human ovum (Graf Spee). A portion of the chorionic

¢ of the embryo is seen on its inner surface : @, Amnion
embryo; 8, volk-sac;: ¢

membrane
urrounding
blood-islands in the yolk-sac; @, abdominal stalk

batiel) connecting embryo and chorion ; ¢, chorionic membrane (serosa); £, early
f the chorion; g, outer or epiblast layer of chorion; 4, inner or mesoblast
of chorion

laver

Allantois.—In the human female there is no such devel-
opment of allantois as is found in some of the lower verte-
brates. In the latter it is an outgrowth of the lower gut, which
extends into the extra-embryonic celom and spreads out under
the false amnion or chorion, performing an important part in the
formation of the placenta. In the human ovum it arises from the

i, 16 —Section of carly human ovum (Graf Spee)

a, Anlage of embryo; 4, yolk-
imnion ; .

ihdominal stalk ; ¢, chorionic membrane ; /, epiblast layer of chorion ;
sublast laver of chorion

lower end of the intestine and passes into the abdominal stalk,
but does not extend outward and spread under the chorion.
Along its side the umbilical arteries extend into the stalk on their

way to the chorion. The allantois is mainly concerned in the




30 INATOMY AND PHYSIOLOGY OF PREGNANC)

formation of the bladder. It does not appear to be essential to
the vascularization of the chorion, for occasionally complete
absence of the bladder may be found along with vascularization
of the chorion by vessels derived probably from the omphalo-
mesenteric branches of the aorta of the embryo.

PLACENTATION.

Influence of Fertilization on the Uterine Mucosa.—
\s the result of the fertilization of the ovum a genetic reaction
takes place, leading to changes in the mucosa of the body of the
uterus,  That the presence of the ovum within the uterine cavity
is not necessary to initiate this reaction is evident from what
occurs in ectopic gestation, in which the genetic reaction in the
uterus is identical with that which is found in the carly stages of
uterine pregnancy In the latter condition, therefore, if the ovum
be fertilized in the tube, the reaction may be noted before the
ovum reaches the uterine cavity The mucosa of the body,
altered as the result of the genctic reaction, is known as the
decidua vera

Decidua Vera.—Before studying the transformed mucosa it
is well to recapitulate the following points regarding the normal
mucosa of the uterine body as it is found in nullipara :

1. Its thickness is not uniform, but varies considerably.

2, The superficial epithelium shows variations in the height,
thickness, and shape of the cells, and in the position of their
nuclei

3. The same may be said of the epithelial cells lining the
glands ; in general these are larger than the surface cells.

t. The interglandular connective tissue is mainly embryonal
in nature, consisting of a nucleated protoplasmic reticulum ; here
and there are found all stages of transformation to the more
advanced spindle cells

5. The connective-tissue cells nearest the surface of the mucosa
are arranged for the most part parallel toit. A special layer of
these, arranged as a basement membrane under the surface
epithelium, can be distinetly seen in many places.  Outside the
epithelium of the glands the basement membrane is also found.

0. In the superficial portions of the mucosa the capillary
junctions of the arteries and veins are the only vessels usually
found

7. The line of junction of the mucosa and the muscular part
of the wall is an irregular one.  There is no special muscularis
mucos

I'he changes that take place in the formation of the decidua
vera are as follows: The mucosa becomes swollen and divided by
furrows into a series of flattened or rounded arecas of different
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sizes.  The earliest specimen of which there is record is that
described by Peters, of Vienna, in which pregnancy was not ad-
vanced more than five or six days.  The tissues were edematous
and the vessels congested.  The surface epithelium was intact, the
cells being slightly lower than in the non-pregnant state.  Gland-
ular hypertrophy had commenced, the cells being in places some-
what separated from one another and from the gland-wall.  Near
the ovum there was slight enlargement of some of the connec-
tive-tissue cells, and extravasated blood-corpuscles were found

--Pregnant uterus in second half of first week. The cavity has been laid
owing the altered condition of the mucosa (H. Peters)
W h the ovum s embedded

£i marks the site at

in different places.  After the first week more distinet changes
are found ; the lining epithelium becomes more columnar, in parts
appearing more cubical or even flattened, the nuclei becoming
rounded or flattened somewhat parallel to the surface of the
decidua, the cilia gradually disappearing.  Here and there strips
of epithelium or individual cells may become detached from the
surface.  In some parts the cell substance disappears, the nucleus
tone being left, and in others the nucleus may be found in the
first stages of degeneration, The probable cause of degeneration
in the covering cpithelium is the rapid growth of the intergland-
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ular cellular tissue, causing stretching, flattening, and separation
of the superjacent epithelium, which does not take part in the
development

I'he glands increasce in size, but no new ones are formed.  In
many parts their upper ends become indistinet or obliterated owing
to the lateral pressure of the surrounding growing decidual cells.
The deeper portions are enlarged in size, so that the spongy nature
of the lowest part of the mucosa is more marked than in the non-
pregnant state.  In many places the spaces show a tendency to be
arranged with their long axes parallel to the surface, due to the
increasing  pressure of the developing ovum, The glandular
epithelium becomes greatly altered ; in most parts the columnar
shape is lost, the cells becoming cubical or somewhat flattened.

F16. 18.—Section through posterior w

1 poste Wl of uter vum of second week
(Leopold I i ¢ mm. thick at fund: cases to 6 and 8 mm, (4,¢)

1 um, t In { L ont l s » 6 mm. down to nter
num (0.1 Be im the serotina is only 4 mm. thick. The mucosa of the
ervix, bevond 15 not altered

They are shed singly or in groups into the lumen, and become
greatly degenerated

I'he most striking change in the mucosa is the development
of the decidual cells, which commences in the outermost layer of
the mucosa, the process extending downward toward the spongi-
osa. In their well-formed condition the decidual cells appear
rounded, oval, polygonal, or spindle-shaped (many of these ap-
pearances are simply due to the different planes in which the cells
are cut).  The nuclei are large and somewhat rounded.  In most
places the cells are connected by broad or slender processes,
although sometimes these are wanting,  Sometimes the spindle-

shaped cells lie in compact bundles, the individual strands appear-
ing to be distinct from one another. Occasionally smaller bundles,
torn up by blood-extravasation, may be noted; the processes
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connecting many of the cells, whose outlines cannot be defined
when they are closely packed, may easily be traced when they
are thus scparated.  Near the surface of the vera the long axes
of the cells lie, for the most part, parallel to it. The carliest
formation of decidual cells is due to hypertrophy of the connec-
tive-tissue clements, both nucleus and cell-substance sharing in the
enlargement ; the proportion of the latter to the size of the nucleus
is much greater than in the non-pregnant state. New cells are
also formed during pregnancy, being especially marked in the
first five or six months. There is no ground for believing that
leukocytes or glandular or surface epithelium of the mucosa share
in the formation of the decidual cells.

Marked changes take place in the blood-vessels. In the com-
pact layer enormous dilatation of the capillaries is the chief feature,

; ‘&W
_A*-m‘-’

?\’V

tg.—Decidual cells from compact laver of vera in sixth week of pregnancy
300,

there being also some increase in the size of the arterioles and
venules communicating with them. Many capillaries, however,
do not become much dilated, and may be very little altered. Here
and there small extravasations of blood are found among the
decidual cells, extending into the lumen of the glands in various
places. These changes in the mucosa are well marked during the
second month ; indeed, the highest stage in progressive develop-
ment is probably u'.uhul by the vera in the early part of this
month, though the period is probably not a fixed one, but varies
in different cases. By the fourth month the surface epithelium
has entirely disappe ared. The compacta is slightly thinner than
it was in the second month ; the cells lining the glands are to a
great extent separated from the walls and durvncr.ltul Only in
a few places can a section of a gland be found close to or
Int\\un the muscular bundles \\nth a well-preserved epithelial
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lining.  Both in the superficial and deep layers of the mucosa
very slight evidence of degeneration is found in some of the
decidual cells,  In some cases the cell-outlines are indistinet, the
matrix appearing swollen and staining lightly,  Vacuolation of
nuclei and cell-substance is found here and there, At the same
time, in various places, cell-division is evident.  In the spongy layer
the interglandular trabeculie are greatly thinned.  Some of them
are broken across as a result of stretching due to the growth of

ccond week, embedded in decidua (low power
ar wall w ends of 1 / n i decidua vera
1 Im

' 1 ovi o form t reflexa tor decidua cay

lanid space above ¢ 15 mainiy

tin cl
many v

the uterine musculature, associated with a disproportionate rapid-
ity of growth in the decidua.  Capillary dilatation is still found
in the compacta, but the sinuses are smaller and less numer-
ous than in the second month.  Thrombosis is found in several.
The intima of several veins and arteries is thickened as a re-
sult of proliferation of epithelium or of the connective-tissue
clements

During the succeeding months of pregnancy the vera becomes
thinner, especially in the compact layer. Elongation of the gland-
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spaces in the spongy layer and their tendency to lie parallel to the
surface become more marked.  The blood-sinuses have to a very
great extent become obliterated. At full time, in some parts, no
compact layer worthy of the name can be found.  The decidual
cells vary greatly in appearance, in many places presenting degen-
cration, which is found in all degrees, though it is interesting to
note that no deeply staining, fibrin-like masses of degencerated
decidua are found similar to those in the serotina. Occasionally
fibrin masses resulting from old extravasated blood may be seen
in the vera.

Decidua Reflexa.—I‘or many years the origin of the decidua
reflexa in the human female has been the subject of much differ-

w21, —Section through ovam embedded in the mucosa, Second half of first week
maney.  The largest diameter of the chorionic vesicle is seen ( H, Peters): 6.2,
m the outer polar portion of the chorionic vesicle ; «, 4, edges of open
1 through which the ovam has excavated ; U Z, uterine epithelium | Cap
Zr, trophoblast; Co, maternal capillary; 27, gland of uterine
lacunie in the trophoblast, contaiming maternal blood ; A1, site of
Comp, decidun compacta; M, fetal mesoblast; U.Z, interglandular tissue
I mucosa, in which carly decidual cells are found

ence of opinion ; very widely held has been the view that, when
the ovum becomes attached to the mucosa, projections of the latter
row up around it, forming a complete investment.  More recently
several authorities have held that, as the ovum attaches itself to
the growing vera, the latter, continuing its development, soon
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surrounds and envelops the former, the reflexa being, therefore, else
merely the superficial part of the vera which has grown above nan
and over the ovum.  Hubert Peters’s specimen is of the greatest

interest in connection with the orgin of the reflexa, because it is con
the carliest stage yet secured.  Peters's view as to the origin is as mai
follows : When the young ovum becomes attached to the mucosa due
it rapidly sinks into the compacta, thereafter continuing to exca- of 1
vate laterally as well as deeply ; the overhanging portion of the app
mucosa forms the reflexa, the gap through which the ovum peri
entered being closed by the reorganization of blood-clot.  In his dete

specimen the epithelium on the outer surface was cubical near the
base, but flattened toward the outer portion ; near the gap several

i!l!;uu

cells were detached and lay in the blood-clot.  In the basal por- ) imj
tion of the reflexa the glands and interglandular tissue were similar vascu
to those of the neighboring serotina.  The tissue was edematous, noun:
the capillaries being dilated in parts, slight extravasations of blood ‘\:”!v'l
being present.  In later specimens decidual formation is noted in e '; iy
the reflexa.  Degeneration takes place in the cells at an carly ot
period, being first noticed near the inner surface and in the outer :‘“\‘\'I

polar portion of the reflexa; indecd, in the latter arca very little
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¢lse than fibrin can be found from a very early period of preg-
nancy.

The innermost layer of the reflexa soon presents an almost
continuous layer of fibrin-like material of regular thickness, most
marked near the outer pole of the reflexa.  This appearance is
due to coagulation-necrosis in the decidual tissue, though part
of the surface layer may be fibrin derived from blood. No
appearance whatever of maternal epithelium can be found at any
period on the inner surface of the reflexa.  As to the primary
determining cause of the necrotic changes in the reflexa it is

a
FiG Section through reflexa near its base.  Sixth week of gestation 30
Reflexa; &, portion of vera; ¢, space between reflexa and vera; o, villi of chorion

eve ;e syneytium on sarface of reflexa; 7 fibrinous degeneration; ¢, gland

impossible to speak with certainty.  They are probably mainly due
toimperfect blood-supply. At first the reflexa appears to be well
vascularized, and the tissue might therefore be supposed to be well
nourished.  Possibly owing to the increase of decidual cells, the
lymph-spaces may be so obliterated as to lead to necrosis at
different points, this change being further assisted by the pressure
of blood effused in different parts of the reflexa.  Possibly, also,
the circulation is slowed by the outward pressure of the rapidly
growing ovum. It is interesting to inquire as to the relation of




170MY AND PHYSIOLOGY OF PREGNANC)

this hyaline or fibrinous degeneration to changes in the attached
villi of the chorion Leve, It is held by some that the former is
sccondary to the latter.  Others hold that the relationship is one
of association only, both the reflexa and villi degenerating from
causes inherent to themselve It is, however, possible that the
degencrated condition of the reflexa is the cause of retrogression
in the villi attached to it \s there is no stimulus to increased
arowth of the latter, owing to the non-active condition of the
reflexa, and as the villi are bathed for a short time only with
freely circulating maternal blood, they do not functionate for more
than a very short period, and slowly degenerate.  Apart from
the intrinsic degencerative changes in the reflexa, also, must be
mentioned the part played by mechanical stretching due to the
increase in size of the ovum.  As to the function of the decidua
reflexa, it scems merely to fix and steady the ovum during its
carly life, while the placental circulation is being established ; it
probably also furnishes slight nourishment to the ovum through
the chorion Leve, but this is of minor importance and of bricf
duration,

During the third month the space between the reflexa and
vera begins to be obliterated, the layers being in close contact,
though not adherent.  Hitherto it has been generally taught that
the reflexa blends with the vera, and that it more or less forms the
inner layer of the latter during the advanced months of preg-
nancy. The observations of Minot, Frankel, and myself have cast
doubts upon this view. During the fourth month 1 have found
that the reflexa, while in some sections noticeable as a thin, almost
completely fibrinous or hyaline layer in contact with the vera, in
others is entirely absent, the chorion leve lying against the vera
At this period there is very little degeneration in the vera, so that
it is quite casy to distinguish its tissues from the reflexa.  During
the remaining months of pregnancy small portions of the reflexa
may frequently be distinguished, being recognized as patches of
fibrin, in which occasional remains of degenerated villi are found

Decidua Serotina.—The decidua serotina is that part of the
vera lying between the muscular layer of the uterine wall and the
ovum ; to it the latter is attached, and in relation to it the placenta
is ordinarily developed.  In the earliest stage, therefore, the sero-
tina is identical with the vera, save that its outer layer is altered
as a result of the embedding of the ovum. In Peters's early
specimen its tissues were edematous and congested, slight extra-
vasation of blood being found in different places.  Several capil-
laries were much dilated, especially near the surface, forming
blood-sinuses.  Some of these were completely lined with endo-
thelium; in others the latter was more or less stretched and
separated from the wall as a result of rapid distention of the
vessels,  The earliest stage of transformation of connective-tissue
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cells into decidual cells was observed.  In some of the glands
loosening and degeneration of the cpithelium had begun, the
lumen being filled with blood in some instances. The outer
tissues of the ovum were intimately related to the compact layer,
masses of proliferated epiblast—trophoblast extending into it in
all directions. At various points maternal blood-sinuses com-
municated with lacunae in the trophoblast, the maternal blood
circulating through the latter.  There was no evidence of trans-
formation of any maternal tissues into syncytium, the latter being
derived from changes in the cells lining the trophoblastic lacuna
In later stages of pregnancy the decidual cells develop as has

petficial portion of decidua vera, Sixth week of gestation 30.
idual tissue: &, surface of vera, on which the epithelium is somewhat
generated, and separated ; capillaries dilated to form blood-sinuse o
riions of glands, in some of which the lining epithelium is cast off

been described in connection with the vera, variations being found
in them in regard to size, shape, and arrangement.  Degenerative
changes take place from an early period. By the sixth week the
superficial part of the compact layer is occupied by an irregular
layer of hyaline or fibrinous material, which stains deeply with
cosin,  From it processes extend inward, varying considerably in
their staining reaction.  In this layer many outlines of altered
decidual cells may be found.

It is interesting to note that in the vera no such appearance is
found save close to the serotina, degeneration taking place in the
former much more slowly and to a less marked extent.
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through wall of pregnant uteras at edge of placenta (near full time
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At the fourth month the average thickness of the scrotina is
less than it was during the second month, the reduction having
occurred both in the compact and spongy layers.  Many of the
glands are obliterated or compressed, their epithelium being degen-
crated ; in their outer parts near the muscle they are greatly elon-
gated and tend to lie parallel to the latter.  Masses of syncytium
arc irregularly scattered through the whole decidua, being also
found in the adjacent parts of the musculature. They are found in
the connective tissue, in blood-sinuses, in veins, and occasionally
in the lumen of glands. In several places the walls of vessels are
surrounded with thick fibrin; in some vessels endothelial prolifer-
ation is found. As pregnancy advances further thinning of the
scrotina takes place, with increasing degeneration of the tissue,
though in many parts some undegenerated decidual cells may

27.—Portion of compact layer of serotina.  Fourth month of gestation 40.
Decidua serotina; 4, gland-space ; ¢, mass of syneytium among the decidual cells.

continue to be found.  Masses of syneytium in the decidua are
relatively less abundant than at an carlier period.  More marked
thickening of the intima is noticed in many of the vessels.

At full time the serotina varies greatly in different portions.
\t some places it is almost absent, only a thin layer of decidua
mtervening between the muscular layer and the villi.  In a few
parts it is entirely wanting, the villi lying against the muscle.
Ihese portions must have been thin in the beginning, their dis-
appearance having been due to mechanical stretching as well as
to physiologic absorption.  Over a large extent its thickness
measures only from 0.1 to 1 mm.  Here and there narrow and
broad hillocks, mostly of low clevation, project from the surface,
being rarely higher than 1.5 mm,

I'he compact and spongy layers vary in appearance in different
places ; the trabeculae of the latter are narrow and in many places
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broken. In the compacta very few traces of glands exist, their
epithelium being entirely absent.  In the spongy layer the epithe-
lial dcbris has largely disappeared from the gland-spaces I'he
decidual tissue presents varied appearances: the superficial por-
tions of the compacta are largely changed into fibrinous material,
staining dec p!_\, some part ng dense, others loose and vacuo
lated.  In it cell-outlin w occasionally be distinguished, the
nucler being observed various stages of degeneration, those
arcas in which cell-outlines and nucler are most easily seen stain-
ing less deeply than the distinet fibrinous portions.  In other parts
vell-tormed decidual cells are seen, those nearest the surface lying
more or less parallel to it they stain with varying intensity
Here and there masses of well-marked branching and anasto-
mosing cells are found with one or more nuclel,  In the trabecula

K

of the spongy layer the cells are not so large as in the compacta,
the largest being found near the latter

I'he blood-sinuses vary considerably in size, shape, and appear-
ance, many of them are contracted by fibrinous thickening around
them, or by endothelial proliferation.  In some places the vessels
are closed by the pressure of blood-extravasation around them.
Masses of syncytium are distributed as has already been described

Nature of the Progressive Changes in the Decidua.—It has
been pointed out that the decidua reaches its highest development
at some time during the second month. At the end of pregnancy
it is diminished in thickness

Changes Mechanical in Nature—The thinning is partly due to
pressure of the uterine contents as well as to the great stretch-
g that takes place in a direction parallel to the surface. These
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mechanical alterations are evident from the arrangement of the
dand-spaces parallel to the surface as pregnancy advances, from
the thinning of the trabeculie of the spongy layer and the tearing
across of them during the later months.  The general tendency
of the decidual cells to lie more or less ]!.ll'.l”l'l to the surface
should also be noted.  The loose arrangement of decidual cells
found in various parts may also be caused by the stretching

In the carly months the same influences cause portions of the
surface and the glandular epithelium to be cast off.

Changes Now-mechanwical in Nature—The degeneration and
disappearance of the glandular epithelium is now beyond dispute.
'he view of those who hold that it is transformed into syneytium
is utterly untenable.  The degeneration may be mainly mechan-
ical—. ¢., the cells may become flattened and separated as the
result of the rapid increase and stretching of the interglandular
tissue, but it also may be due to the choking of the lymphatics
by the decidual proliferation, leading to interference with the
nutrition of the epithelium, in the compacta at least.  The
slandular epithelium of the compact layer always degenerates
before that of the spongy layer; the latter is probably mainly
alfected by the mechanical influences.  The most important de-
gencration in the interglandular tissue is coagulation-necrosis,
which gives rise to the hyaline or fibrinous arcas so constantly
found in the serotina. It is usually found in the reflexa before
it appears in the serotina; in the latter it is present by the sixth
week. Itis chiefly found in the superficial portion of the com-
pacta, although it may extend downward to a varying extent in
different places. It frequently marks the outermost limit of the
decidua, but occasionally a thin layer of unaltered decidua may
be found above it. 'Hlnllgh degeneration occurs in the cells of
the decidua vera, characteristic deeply staining hyaline areas are
not found in it.  In seeking for an explanation of the difference
between the degree of degeneration in the reflexa and serotina
md that in the vera, an important influence may possibly be
ittributed to the fetal structures in relation to the reflexa and
serotina ;. certainly, in the early appearance of the degeneration,
it is generally related to that portion of the decidua to which villi
are attached. It is possible, also, that the fibrinous layer on the
mner surface of the reflexa may be derived from maternal blood
Iving between the villi which bathe the surface of the reflexa and
serotina in the carly weeks.  Another factor favoring the degen-
cration may be that which has already been mentioned in connec-
tion with the degeneration of the surface epithelium—compression
ind obliteration of lymph-spaces as well as of many capillaries
that do not dilate to form blood-sinuses, leading to interference
vith the nutrition of the superficial area of the decidua, especially
vith that part which forms the reflexa. Owing to the spongy
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character of the lower portion of the decidua there is little danger
of interference with its nutrition. It is possible, also, that the
carly rapid formation of the blood-sinuses in the compact layer
may increase the pressure on surrounding cells.  Fatty degenera-
tion 1s very rare in the decidua except in pathologic conditions
Absorption of Decidua \bsorption of degencrated decidual

tissue takes place during pregnancy, at least. after the first two or
three months.  The removal is brought about cither by the
maternal blood or lymph or through the agency of leukocytes.
Its disappearance may also e partly due to the action of the
fetal epiblast I'he trophoblastic nature of the latter, first de-
scribed by Hubrecht in the case of the hedge-hog, has been
demonstrated in other mammals, and may be considered as well
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established in the human female.  But degeneration and absorp-
tion are not the only changes that occur in the decidua during
pregnancy.  New formation of tissue occurs constantly, especially
in the carly months ; and were it not for this it is certain the
mechanical stretching, compression, and thinning of the decidua,
along with degeneration and absorption, would cause its entire
disappearance before the end of pregnancy. Indeed, at full time
the serotina, in certain parts, may have disappeared entirely, or
almost entirely, because the formative activities of the tissues are
unable to counterbalance the influence of the destructive agencics.
[hroughout pregnancy areas of well-formed active decidual cells
may be noted, and these are probably mainly instrumental in
making up for the losses that are sustained.

Early Relations between the Ovum and Decidua.—
Until the publication of Peters's work all statements as to the
carly relationships between the ovum and decidua were specula-
tive.  His sections have added much to our knowledge, and must
be briefly noted. ‘

I'he chorionic vesicle in his specimen was a lenticular mass,
measuring 3, 1.5, 1.5 mm. inits three diameters, the longest being
parallel to the serotina. It was embedded in the outer part of the
compacta save at its outer polar portion, where there was an arca
1 mm. in diameter covered only by blood-clot, which closed the
gap in that part of the decidua under which the ovum had
excavated.  No remains of maternal surface epithelium were
found under the ovum. All around the vesicle was a marked
development of epiblast—the trophoblast—thicker next the sero-
tina than on the outer surface of the vesicle. It was not solid,
but consisted of irregular spaces, between which were lacunic of
various sizes, many of which were filled with maternal blood
derived from dilated capillaries in the superficial layer of the
compacta.  Internal to the trophoblast lay a thin layer of fetal
mesoblast, which extended for a slight distance outward, at differ-
ent points, into shallow depressions in the trophoblast.  The cells
of the latter, distinct from one another, formed several layers,
those next the fetal mesoblast being somewhat cubical ; those of
the outer layers being somewhat rounded in outline.  The nuclei
were large, round or oval, finely granular, and staining deeply.
In the outer portions the cells were more irregular, some of them
being vacuolated.  In many of the lacuna: of the trophoblast
which were occupied by maternal blood the lining consisted of a
nucleated protoplasm in which no cell-outlines could be distin-
suished.  The latter was regarded by Peters as the earliest stage
in the formation of syneytium, and consisted in a fusion of the
trophoblastic cells, brought about partly by the pressure of the
blood, partly by the influence of the blood-plasma ; broken-down
blood-corpuscles seemed to fuse with the cells in some parts.
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At different points the outer processes of the trabecula pene-
trated maternal blood-sinuses, the communication with the troph-
oblastic lacunie being undoubtedly established in this way,  The
trophoblastic strands  between the lacunae are to be regarded
as the primitive villi, being entirely epiblastic. During the second
week the fetal mesoblast begins to penetrate them, forming the
connective-tissue core, in which capillaries  gradually develop
Many of the strands attached to the decidua give rise to future

Fia. 3 Section through outer portion of trophoblast and adjoining decidua
First week of pregnancey (H, Peter 2, Trophoblust ; Sy, earliest formution of
vieytiun / wune in the trop blast filled with maternal ble (.7, con
nective tssue of uterine mucosa, in which carly decidual cell-tormation 15 begmning

permanent villus-stems.  New villi very soon begin to develop,
the carliest forms being buds of fetal epiblast.  The original
lacuniv in the trophoblast increase in size, forming the permanent
intervillous space, in which the maternal blood circulates around
the villi.  On the surface of the decidua is found a well-marked,
irregular layer of plasmaodial, nucleated protoplasm identical with
the syneytium found on the outer part of the chorion and villi,
and in many places continuous with it.  Irregular masses of this
syneytium, some of which are reticulated, project from the
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In latter

grammatic representation of relationship of ovum to decidua: 1
{ tirst week 3 2, a few days later; 3, a few months later, when placenta is
a, fetal mesoblast, showing indications of beginning extension into
st stalks in 1, actual extension in 2 and 3 ; 4, trophoblast, being reduced
onstituting here the layer of Langhans; ¢, trophoblast lacuna in 1, en

2 and 3 as an intervillous space ; @, syncytium, seen in its earliest stage in
/v maternal blood-sinus; ¢, endothelium lining maternal sinus ; 4,

covering of cord 3 7, amniotic epiblast; 7, umbilical vein; 4, umbilical

Lin
s decidua g
1 .
v i 4 amniotie mesablast 3 m, extension of decidua on under surface of chorion
of placenta; n, large villus-stem

1
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decidual surface into the intervillous spaces, and portions extend

as well downward into the substance of the decidua.  This syn-

cyvtium found on the surface of the decidua is derived from the

F1i. 31, —Human ovum of about twelve days  Reichert): A, Side view ; B, front view

I'he villi are seen to be limited in distribution, leaving the poles free

outermost portions of the trophoblast, which are pressed against
the decidua as the blood increases in the intervillous spaces. It
may, therefore, be regarded as a remnant of the early trophoblastic

Section through the chorionic epiblast layver and part of its trophoblastic

First week of pregnancy (H. Peters) . £, Chorionic epiblast; 77, tropho

earliest syneytium; B2.L, lacunie in the trophoblast, into which maternal
found its way

onnection between the chorionic vesicle and the decidua. As
regards the function of the early marked epiblastic proliferation,

the following may be suggested :
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1. It helps to fix the ovum to the decidua,

2. The trabeculae of the carly reticulum are the pathfinders
for the future permanent villi

3. Absorption of nourishment is undoubtedly an important
function, and there can be no doubt that the early embedding of
the ovum is accompanied by direct absorption of the tissue and
fluids of the decidua by means of the fetal epiblast.

4. The trophoblastic extensions also serve to establish a con-
nection between the maternal blood and the fetal tissues by eating
through the decidua and walls of the sinuses. As soon as the
blood enters the lacuna in the trophoblast nourishment is prob-
ably taken from it, though there is as yet no fetal circulation in
the early epiblastic stalks.

Throughout pregnancy syncytial remains are found on the
decidua and in its substance, extending into sinuses, gland spaces,
and veins, even reaching below into the musculature.  They are
mainly limited to the scrotina, being also found to a slight
extent in the early reflexa.  They are not found in the decidua
vera except occasionally immediately adjacent to the serotina, from
which syncytial projections may extend outward obliquely into
the vera for a short distance.  After the obliteration of the
reflexa, when the remains of the chorion lave come into relation-
ship with the vera, small irregular portions of syncytium may be
found on the surface of the latter. That the syncytium is entirely
fetal in origin cannot be disputed. If the vera and serotina be
compared at the sixth week, before the reflexa is obliterated, not
a trace of syncytium is found on or in the vera; whereas, it is
abundantly present in the scrotina.  The view that the syncytium
is derived from the uterine epithelium cannot be maintained.

Chorion.—The chorion is best described as the outermost
covering of the blastodermic vesicle, which enters into direct
relationship with the decidua serotina and decidua reflexa.  This
layer is at first entirely epiblastic, a thin layer of mesoblast, how-
ever, very soon developing internal to it.  On entering into rela-
tionship with the decidua the epiblast increases in thickness, form-
ing the trophoblast, already described, which soon becomes reticu-
lated owing to the development of lacuna in its substance. These
lacunie are the carliest stage in the formation of the future
intervillous spaces ; maternal blood very carly enters into them,
communication with the maternal sinuses being established by the
trophoblastic strands,  The trabecula between the lacuna are to
be regarded as the earliest villous formations,  Into them projec-
tions gradually extend, commencing early in the second week,
The transformation of the cells lining the lacuna into syncytium
has already been described.  The latter gradually incre
to form a well-marked layer covering the outer part of the entire
chorion, the deeper portion being the unaltered epiblastic cells.
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During the second week these layers are well defined, the deep
wer consisting of cubical or round cells, lying in close contact
with the fetal mesoblast ; they possess well-marked outlines, lightly
staining cell-substance, and round or oval nuclei.  This layer is
senerally known as the Langhans layer.

Ihe superficial syneytial layer is composed of darkly staining
cranular protoplasm, nucleated but without distinct cell-outlines.
It varies in thickness in different places, the nuclei being massed
together at intervals in large numbers; here and there projections
extend into the intervillous spaces.  The syneytium probably acts
as a kind of endothelial lining of the intervillous spaces, and may
play some important part in the physiologic interchange which
takes place between the fetal and maternal blood during preg-
nancy. It probably also exercises an influence in preventing
coagulation of the maternal blood.  The chorionic mesoblast, in
its carliest state, is a thin layer containing from two to four thick-
nesses of cells, which are round, oval, or spindle shaped.  Very
soon branching is noted in them.

In all carly specimens the chorionic villi are mostly unbranched ;
some are, however, slightly branched.  They extend outward at
right angles or obliquely from the chorionic surface and run a
straight or wavy course.  Many variations are found as regards
the extent to which the syneytium is developed on them, as well
s recards the thickness of the mesoblastic core and the extent to
vineh capillary formation has taken place in them.  Some of the

illi may be attached to the decidua merely by a stalk of syncy-
tium.  The majority become attached by a proliferation of the
Langhans layer of epiblast at their ends, forming a thick mass of
cells. The syncytial layer on the surface of the mass becomes
stretched, thinned, and more or less broken off.

Ihe description of the chorion thus given applies to all parts
of it during the carly days of gestation. Thercafter it must be
deseribed in two portions :

1. The chorion frondosum or placental part.

2. The chorion leve or non-placental part

Placental Part of the Chorion.—By the scecond half of the
sccond month the villi have become more numerous and more
branched.  The branches can be traced in all stages of their
development, from solid buds or strands to those which are vacu-
olated and to those which contain mesoblast.  The proliferative
wtivity of the epiblast, which is very marked in the early months
diminishes as pregnancy advances.

In fairly well-formed villi, at the end of the second month, the
Langhans layer consists of a single or, in some parts, a double
row of cells, whose protoplasm stains more lightly than that of
the syneytial layer.  The outer or syncytial layer is, on the aver-
age, much thicker than the Langhans layer; in many parts the

1
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cells of the latter are more or less separated from one another.
Slight degeneration may be noted in the syneytium, indicated by
vacuolation, by a tendency to split, and by deeper staining of
some parts than of others,  Aschoff states that it is normal to
find fat in the syncytium,  The chorionic mesoblast is more
fibrillated than during the carlier weeks, and appears condensed
in parts, It contains more spindle-shaped cells, which usually
lic parallel to the surface.  In the villous stems the mesoblast is
most condensed at the periphery and at the outer ends,  In the
small villi it is quite loose, of the delicate mucoid type.  Most of
the villi contain capillaries consisting of tubes of small flat endo-
thehal cells, around which the connective tissue is somewhat con-
densed, though to a varying extent in different places,  Among
the villi are free picces of syneytium, irregular in shape and size,
and presenting the same appearance as the buds and processes

[ R N - B |

Fu 3 Bud of synevtium from intervillous space Fifth week of gestation
Deeply staining nuclei of vanous { n undifferent
ortion

of vacuolation mesoblast penetrating a vacuolate

attached to the villi; they are evidently sections of the latter. The
villi are attached indiscriminately to elevations and depressions on
the decidual surface.  In some cases a pit-like depression may be
occupied by a villus, which may thus scem to be compressed by
the surrounding decidual tissue.  This appearance has often erro-
neously been interpreted as a boring of the villus into the serotina;
while the ends of the villi, by means of their epithelium, undoubt-
edly do absorb the decidua to a slight extent, there is never any
deep extension into the serotina.  As pregnancy advances the
connective tissue of the chorion and willi becomes denser and
more fibrillated ; the epithelium gradually thins, the syneytium
splitting to a greater extent and undergoing hyaline degeneration
and vacuolation. At the, end of pregnancy the conditions are as
follows: Here and there one or more villi may be embedded in a
mass of fibrin, the epithelium of the villi being absent, their con-
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- —Villus-stem and branching villi in the fifth month of gestation (Bumm
1, Decidua serotina ; 4, chorion

tive tissue being dense, and their vessels more or less obliter-
wed. The fibrin may be dense and fibrillated or it may have a

1 35.—Villi attached to serotina.  Sixth week of gestation, ¥ go. a, Serotina
tem proliferation of Langhans cells attaching villus-stem to serot na;
{ syncytium in the serotina
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loose, reticulated structure,  Scattered through it may be found
picces of epithelium in various stages of degeneration,  The villi
in general are relatively more attenuated than in carly pregnancy
In the large ones the connective tissue is uniformly or irregularly
dense, especially around the vessels.  There is a relatively large
proportion of matrix to cells ; many of the latter are shrivelled,
lying in spaces.  In the small villi the connective tissue is for the

most part loose and mucoid.  Many of the vessels are diminished thinn
in caliber, especially in the larger villi, owing to the thickening of 108K
the intima or of the connective tissue around them, or to both of 15 ent
these conditions,  Hyaline degeneration may be occasionally found N
in the vesscl-walls,  The endothelium may be both proliferated of th
and swollen.  The ('Iiillh']l.l] coverir Iy of the villi differs consider- the v
ably from the condition found in carly pregnancy. In many parts

i

F16. 36.—Portion of injected villus from a placenta of about five mont Minot) i

it consists of a layer containing cubical or flattened nuclei, evidently ither
the remains of the syneytium, no cell-outlines being recognizable ; lesen
the nuclei may be close together or more or less separated ; they ive
are finely granular and stain deeply. In some places the syncy- vhicl
tium occurs in masses of various shapes and sizes ; in many parts ""1 :
it is degenerated and split up.  Occasionally a strip may be sepa- refati
rated, resembling an endothelial layer. Here and there the con- reflex
nective-tissue core of the villi is quite bared, being directly HIPEA
bathed by maternal blood in the intervillous space. Very few VAly
cells of the Langhans layer are found; they may be somewhat portic
flattened, and are usually separated more or less from one another. meml
In parts the surface epithelium is entirely replaced by a deeply I"l“"t
staining fibrinous layer. A few buds of syncytium project from “'1)1‘1.1.-

the chorion, and few detached projections are found among the
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illi.  In most of the villi attached to the decidua the proliferated
¢lls of the Langhans layer, at their outer ends, have disappeared,
o that the connective tissue of the villus is in direct contact with
the decidual tissue,  Where the latter is in a condition of hyaline
degeneration, the line of demarcation may be readily made out;
vhere the degeneration is also present in the villus, it is very dif-
ficult to distinguish fetal from maternal tissue.  Owing to the
thinness of the serotina in parts the attached villi may be very
close to the muscular part of the wall.  Occasionally the decdua
is entirely absent, the villi lying in contact with the muscle.
Non-placental Part of the Chorion.—In the carliest specimens
of the pregnant uterus no distinction can be established between
the villi attached to the serotina and those attached to the reflexa,

Fii. 37.-Section through part of decidua serotina and placenta.  Sixth week of
nancy. % 6o, a, Compact layer of serotina; 4,4, layer of syneytium on surface
erotina; ¢, villus; «, maternal blood in intervillous spaces

ither in regard to number, size, shape, or minute structure.  The
desceription already given of the early placental portion will also
«erve for that of the non-placental portion.  The first change by
vhich a distinction can be established usually begins before the
nd of the first month of gestation. It is a growth of villi in
relation to the serotina more marked than in relation to the
reflexa. In the sixth week the chorionic membrane has the same
ippearance in all parts, the distance between it and the reflexa
varying in size in different specimens,  Toward the outer polar
portion of the reflexa this space diminishes in width, the chorionic
membrane lying in closer relationship with the reflexa, being to a
Jreat extent in contact with it or separated only by a few villi.
Ihe villi vary considerably.  Near the serotina they are most
numerous and similar to those of the chorion frondosum ; further
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out they are less branched and possess fewer epithelial buds and
are poorly vascularized, some, indeed, containing no capillaries ;
in many the connective tissue has a hyaline appearance.  Near
the serotina many villi are attached to the reflexa by marked pro-
liferation of the Langhans layer; elsewhere it is found to a much
less extent. By this time, as already has been pointed out, con-
siderable hyaline or fibrinous degeneration may be found in the
reflexa, and in some parts the ends of the villi are also degen-
erated.  As pregnancy advances the reflexa thins and gradually
disappears, and the chorionic membrane may lic in many places
dircctly in contact with the vera, the line of union varying in
different parts, being regular in some arcas and uneven in others,
The original reflexal villi have degenerated, their superficial epi-

L |
i from sixth-week pregnant uterus 8o. a. Compact of

serotina il attached to surface of serotina by syneytial la ik
! wyvtiam « 3 Into seroting ;| ¢, syneytium on suriace of serotina ontinuou

with coverin

thelium having become  destroyed, their connective tissue hav-
ing undergone hyaline neration.  They become compressed
between the chorionic membrane and the decidua: by the
sixth month these two tissues are in parts adherent.  The cho-
rionic connective tissue is fibrillated, the nuclei being clongated
parallel to the surface.  The chorionic epithelium which forms the
means  of attachment to the decidua is usually a well-marked
layer, rarely more than two rows of cells in thickness. Occa-
sionally, at this time, portions of the original reflexa which have
not disappeared may still be found between the chorionic mem-
brane and the vera. At full time the chorionic connective tissue
is generally dense in structure, the epithelial layer being usually
distinct and thickest close to the placenta,  Many are vacuolated
and present other signs of degeneration,
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Relation of the Vessels of the Mucosa to the Inter-
villous Circulation.—It has been clearly demonstrated by
Peters's specimen that as the ovum breaks through the surface
of the mucosa and becomes embedded in the compacta there may
be a small extravasation of maternal blood around the ovum. In
his casc it formed a clot over the outer polar portion at the site
of entrance through the surface mucosa.

Peters supposes that this blood furnishes nourishment to the
ovum. Whether this extravasation always occurs can only be
scttled by the examination of other early specimens. It may
only be accidental in Peters'’s case.

F1i, 30.—~Section from full-time gestation. 80, a, Compact layver of serotina;
wongy layer; ¢, portion of muscular wall; &, decidual cells; ¢, remains of syneytium
n surface of decidua; 7, villi,

His sections very clearly establish, however, what my previous
work has led me to conjecture as to the carliest stage in the
establishment of a relationship between the chorion and maternal
blood.  This I have already described in detail.  The great mul-
tiplication of the chorionic epiblast to form a trophoblast layer is
weompanied by the formation of lacuna in the latter, into which
maternal blood finds its way.

That the walls of the maternal sinuses are perforated by the
phagoeytic action of the trophoblast can scarcely be doubted.

The lacun:e in the trophoblast are the beginnings of the inter-
villous spaces of the well-formed placenta. Owing to the gradual




|
e 4 Section throug!
Sivth month of gestation

nner part of uterine wall in the non-placental area

8 Portion of muscular wall ; 4, decidua vera; ¢

veidual cells; land space; e orionic epithelium ; 7, chorionic connective tissue
muiotic epitheliun | 4, amniotic connective tissue

establishment of communication between them, maternal blood
very carly circulates around the whole chorionic surface of the
ovuam

As pregnancy advances this circulation gradually becomes
limited to the chorion frondosum, or that part which enters into

Fia. 41 —Section through uterine wall and attached placenta (Wagner): », Uterine

wall rendered spongy by greatly developed uterine sinuses (us); #a, branches of uterine
artery ; s, decidua serotina line of separation: /p. fetal portion of placenta, con-
ting of a mass of vascular fetal villi (2700, surrounded by the maternal blood

sinuses; am, amnion covering free internal surface of placenta
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the formation of the placenta.  Occasionally, however, a small or
large portion of the chorion Leve may remain, developing con-
tinuously with the frondosum, and the maternal blood may circu-
late amonyg its villi, which thus form a reflexal placenta

In the permanent condition the villi are attached mainly by
their ends to the surface of the decidua.  They do not force their
vay through the walls of the maternal sinuses so as to hang
naked in them, nor do they become covered with an investment
of maternal endothelium. - These old views must be entirely
abandoned. It is very exceptional to find a villus hanging into

Fii g2 —Villus-stem from full-time placenta.  The epithelium varies in thickness.
partsitis absent. The connective tissue is dense, especially around some of the
vls 8o

the open mouth of a sinus at the surface of the decidua or
ittached to its walls,

Ncither is there any extension of the endothelium of the
maternal sinuses outward, forming a covering for the villi; this
old view has been based on an incorrect interpretation of the
ippearances seen in sections.  Recent careful histologic methods
1ave shown that the covering of the villi, long termed * maternal
ndothelium,” is really * fetal epiblast.”  In advanced pregnancy
the latter may be thinned in parts, resembling the former.

The condition of the maternal vessels which communicate with
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the intervillous spaces must also be noted. It is very evident
that, as the maternal blood circulates among the villi, giving up
its oxygen and nourishment to the fetal blood in the villi, there
must be openings in the serotina through which the current flows
toward the villi, and others through which it flows from the inter-
villous spaces into the maternal venous system.

Much has been written as to the nature of the serotinal vessels
and their relationship to the intervillous space.  Attention may be
particularly directed to the work of Waldeyer, Turner, and Bumm.
It is usually stated that both arteries and veins open into the inter-
villous spaces. 1 object to the use of these words, and would sub-
stitute * afferent ™ and * efferent ™ vessels instead.

I'here can be no doubt that in normal cases it is rare to find a
vessel worthy of the name of artery or vein in the superficial part
of the mucosa. They are mainly capillaries, having lost their mus-
cular and clastic coats decper down.  One does find a few small
vessels, to which the term * arteriole " may be applied, consisting

of a lining of endothelium surrounded by one or two layers of
somewhat flattened connective-tissue cells,  These conditions are
found in the non-pregnant uterus as well as in early pregnancy.
Block, who has particularly studicd the vessels of the mucosa in
cight specimens of pregnant uterus, is of exactly the same opinion
as mysclf on this point.

One of the carliest changes in pregnancy is the dilatation of
capillaries in the superficial layers of the decidua, giving rise to
large sinuses.  The arterioles and venules which communicate
with these are also somewhat increased in size. :\Ii\‘l'lluullit.l”_\‘
it is impossible to distinguish many of these arterioles and venules
from one another, and I am at a loss to know how certain observers
have so confidently figured vessels in their drawings as one or the
other

Ncither can any support be given to those who describe a par-
ticular and definite arrangement of the afferent and efferent vessels.
I'hus, Bumm, in a recent paper, gives a diagram representing the
afferent vessels (called * arteries " by him) opening into the inter-
villous spaces on the sides of the outward prolongations of the
decidua (called by him * intercotyledonary septa ), and the effer-
ent vessels (named “veins © by him) opening from the surface of
the decidua between these prolongations.  His beautifully figured
artery coiling on a decidual hillock and sending jets of red paint
outward among the villi must be regarded only as a pretty fancy.

No such systematic and orderly arrangement can be found.
Afferent as well as efferent vessels open indiscriminately on the
decidual surface between the decidual elevations as well as on
them, as Farre long ago pointed out; and for the most part the
openings occur between those narrow prolongations of the decidua
to which the term “septa” has been applied. Kolliker, indeed,
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could find no arterial openings in these septa. They are generally
poorly vascularized. Indeed, if the afferent blood alone proceeded
from them, the villi would be but poorly nourished.

I'he vessels by which blood enters and leaves the intervillous
spaces are almost entirely the large sinuses—dilated capillarics
of the compact layer of the serotina.  The opening of communi-
cation will direct an afferent or efferent current, probably, according
to whether it is nearer the arterial or venous end of the sinus, It
is very rare for a small arteriole or venule to open dircctly into
the intervillous space.  As to the number of openings in a fuil-
time specimen, we have no accurate information.  Attempts have
been made to estimate them.  According to Waldeyer, they are
most numerous in the central portion of the area serotina.

As to the physics of the intervillous circulation, it is very
cvident that the windings of the small arterial vessels through

%

QPP
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Pl 43.—Section from full-time pregnant uterus < 25. a. Portion of muscular wall;
&, decidua serotina; ¢, villi

the muscular part of the uterine wall and the deeper part of the
mucosa must be associated with a diminution of the force with
vhich the blood is poured into the intervillous space.  The dila-
tation of capillaries into large sinuses must also assist in diminish-
ing the force of the current. If the arteries were to run a straight
course and to open directly into the intervillous spaces without the
interposition of blood-sinuses, the jets of blood would probably be
asource of danger to the villi, tearing them across or separating
them from their attachments.

The condition of the veins in the mucosa is such as to favor
the removal of the deoxygenated blood as rapidly as possible ;
they have not the tortuosity of the arterioles, but run a more
direct course., '

In conclusion, it may be noted that the intervillous circulation
15 so conditioned as to be largely independent of sudden changes
in the maternal vascular system. It is probably not a swift-flowing,
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pulsating stream, but a steady-moving mass of blood.  Evidently the
the least motion will be at the parts most distant from the open bt
mus—i, ¢., the surface of the chorionic membran Variations in statk
resistance will be found also next to the decidual surface, according aibafi
to the number and position of the openings of the maternal sinuses I
mat i : num
Amnion.—At what period in the human ovum the folds ah
of the extra-embryonic somatopleure develop, giving rise to the l'um
amnion, we are uncertain, - Peters states that the ammiotic cavity et
was completely closed in his carly specimen, being lined with a uisit
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FitG. 44.—Section through embryor vgion of ovum.  First week of pregnancy usua
(M. Peters): £.Sch., Embryonic epiblast embryonic hypoblast; Mes., embiryonic
mesoblast: Z2.8., umbilical vesicle ionic epiblast; 8., fold in exocelom ness
1.4 stic: cavity lined by a single | of flattened cells, which are in striking ishes
ntrast with the laver of evlindric cells of the embryonic epiblast :
porti
, 4 g . : form
layer of very flattened cells opposite the embryo and with cylin- (
dric cells next toit.  Outside was a layer of mesoblast, consisting wol
of scveral thicknesses of cells. i
In Sp('("\ carly case of the second week the (’]\illLl\lil’ ].I)'cl‘ i‘l]:'t:
consisted of a single layer of flattened cells, the mesoblast con- sthac
sisting of a single layer of cells, . ] =
During the third and fourth weeks the epiblastic layer is not }-,n‘“l‘
unlike an endothelium, so flattened are the celis composing it. \.‘,'N
The nuclei are round or oval and placed at varring distances Q
from one another. The mesoblastic tissue varies in thickness, linn;l

being composed of an outer layer very similar in appearance to

l |
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the epiblastic layer and termed the mesothelium, and an inner
layer lying next the epiblast, composed of a homogencous, faintly
staining material, finely fibrillated, in which very few cells can be
seen.,

By the fourth month the epithelial cells have become more
numerous and are less flattened than previously, for the most
part having a cubical shape; in some parts being columnar. The
connective tissue still presents a dense, homogencous appearance
next the epiblast, being looser next the chorionic mesoblast ; it is
usually connected with the latter by loose strands.

At full time the epithelium is mainly cubical, though in some
places it is columnar.  On surface view the cells appear irregu-
larly rounded or polygonal in outline.  Their edges appear to
form irregular projections, which seem to blend, forming bridges
between adjacent cells.  Stomata have been deseribed among the
cells by various authors, but others deny that they exist.

I'he connective tissue is loosely connected with that of the
chorion in most parts, the connecting strands being termed the
subamniotic layer by Barbour; here and there firm union exists,
so that no distinction between them can be made out.

Shed Placenta.—The shed placenta is smaller in area
and thicker than it is i situ before labor,  This is due to the
compression of the organ during labor, maternal blood being
forced to a large extent out of the intervillous spaces, the volume
of fetal blood in the villi also being reduced.

As it appears at the end of the third stage it is best described
as discoidal. A considerable range of variations are found as
regards its size, shape, color, and consistence,

On the average, in the case of single pregnancies, it is some-
what rounded, and measures crosswise about seven inches. In
its central portion the thickness is, on the average, one inch. It
usually thins gradually toward the edge. Sometimes the thick-
ness is fairly uniform until near the edge, when it suddenly dimin-
ishes,  In some cases the thickness varies considerably in different
portions, Its outline is often oval, but is sometimes ovoid, reni-
form, crescentic, or lobed.

One or more detached portions may occasionally be found—
“ placenta succenturiata.,” The separated mass may be related to
maternal blood, just as is the main part of the placenta. Rarcly
the detached portion may be as large as that to which the cord is
attached, explaining what is sometimes described as a double
placenta with a single fetus, In such a condition the cord may
end in the membranes joining the two parts of the placenta, its
vessels going to each.

Sometimes the villi of the small separated portion are func-
tionless, the mass being termed * placenta spuria.”

In some cases the separated portion is derived from an
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abnormal development of a circumscribed arca of the chorion
lieve.  Very rarely the placenta may extend ring-like around the
uterus, being thus similar to the condition found in some lower
mammals.  When a gap exists in its substance, owing to scanti-

FiG. 45.—Uterine surface of placenta immediately after delivery (reduced)

ness or absence of villi, the condition is termed * placenta fenes-
trata.”

The consistence of the placenta is variable. It may be quitc
firm or very soft and plastic. Its weight varies a good deal ;
ordinarily from twelve to twenty ounces.

The uterine surface varies in appearance. It is usually dark
red, but it may be quite pale. Ordinarily it consists of a number
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PLATE 4.

Anomalies of the Placenta: 1, Placenta with irregular lobes (Auvard); 2, placenta in
(Auvard) ; 3, irregular placenta (Auvard); 4, small accessory placenta
5, placenta succenturiata (Ribemont-Lepage); 6, * battledore '
(Auvard): 7, placenta with velamentous attachment of cord (Ribemont-
i 8, placenta with two equal lobes ( Ribemont-Lepage).




inm
in si
|
how
fairly
sepa
;>|‘ll<
layer
['he
planc
ordir
I'he
ends
remnu
\
the |
lens
can t
[
and
from
L
vello

ness

centa
hetwe
msert

I
spreas
all pa
some
urfac
larger

of it



PLACENTATION., 63

of irregularly rounded convex arcas, with fissures running be-
tween them. These areas are generally termed coty ledons. It
is, however, very rare that any definite cotyledonary arrangement
exists, The fissures are usually shallow, extending only a short
distance into the substance of the placenta. Occasionally they
may divide half or more of its thickness. They vary greatly
in number, and consequently the arcas between them vary greatly
in size.

This surface is usually said to be rough and shaggy. This is,
however, an inaccurate description. A very large portion of it is
fairly smooth.  As I have already pointed out, in speaking of the
separation plane of the ovum, the maternal surface of the shed
placenta usually represents a plane passing through the compact
layer of the decidua serotina.  This is not rough and shaggy.
Ihe latter description applies to those arcas which represent a
planc passing through the spongy layer of the decidua.  But
ordinarily it is only here and there that this part is torn through.
I'he surface is also shaggy when, as not infrequently happens, the
ends of the villi are exposed, no decidual tissue havi been
removed,

An exact idea of the surface can best be obtained by placing
the placenta in a basin of water and examining it with a hand-
lens.  The distinction between the shaggy and smooth portions
can thus easily be made out.

The fetal surface is covered with the amnion, which is smooth
and shining. Through it can be seen the chorionic membrane,
from the lower surface of which the villi extend. The chorion has
a mottled appearance, usually a mixture of purple, gray, and
vellow areas, which vary greatly in size, ordinarily, from the thick-
ness of a pin-head to that of a pea; in some cases they are con-
siderably larger.

The amnion may easily be stripped from the surface as far as
the insertion of the cord.

The umbilical cord usually enters the fetal surface of the pla-
centa near the center. It may, however, be inserted at any point
between the center and the margin.  In some cases the cord is
inserted into the membranes—the velamentous insertion,

From the cord the branches of the umbilical vein and arteries
spread in the superficial part of the chorion under the amnion to
all parts of the placenta, being very distinctly recognized. In
some cases very few of the vessels stand out prominently on the
surface.  The veins are beneath the level of the arteries, and are
largerin caliber. There are no anastomoses between the branches
of cither of these sets of vessels outside of the cord.  Often the
two arteries are connected by a short branch about half an inch
ibove the placental end of the cord. Most of the vessels can
be traced in their various divisions until they disappear as fine

{4
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branches to supply the villi; sometimes a large branch disappears
abruptly, its ramifications not being visible.  Great variations are
noticed as regards the course of the branches,  Minot states that
the more cecentric the insertion of the cord the more symmet-
rically arc the vessels distributed ; the nearer the center the less
their symmetry

Occasionally remains of the umbilical duct and vesicle may be
noticed under the amnion, close to the cord.  The former is a
minute sac; the latter a thread-like stalk. Very rarely these may
be accompanied with unobliterated omphalomesenteric vessels,

Fioi 46— Placenta at full term, showing superficial distribution of blood-vessels (Minot

At the edge of the placenta the amnion, chorion, and decidual
layers extend outward, forming the so-called * membranes,”

Occasionally the place of transition is not the edge of the pla-
centa, but a ring around the fetal surface of the organ, internal to
the t‘(lgl'.

A good idea of the general plan of the placenta may be
obtained from the study of transverse sections across it.  On
the fetal side are the amniotic and chorionic membranes.  On the
maternal side is a very thin layer of decidual tissue, which may
be wanting in places.  These meet and are in close apposition at
the placental edge; here the decidual layer may often spread for
a short distance on the under surface of the chorionic membrane.
Between the decidual and chorionic layers there is thus a large
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arca, forming the main thickness of the placenta. This area is a
space which is almost entirely occupied with projections of the
chorion, forming the villus-stems and villi, which vary in size,
shape, and structure.  Many of the large stems are attached to
the decidual layer; the great majority of the small villi, however,
hang free like the branches of a tree.  Surrounding the villi is
maternal blood, which gives the dark-red color to the placenta.
Ordinarily the intervals between the villi in which the maternal
blood is found are termed * intervillous spaces,” but it must be
clearly understood that these spaces are in free communicatior,
[he expression “ intervillous space ™ is, therefore, more accurate.
In the angle at the edge of the placenta very few villi may exist
in some parts, so that the appearance of a sinus is produced, and,
indeed, it has been termed the corcular sinus.  No special name
should be given to it, however, It is merely the marginal portion
of the intervillous space, and never extends as a direct sinus
around the placenta, but is interrupted at irregular intervals by a
well-marked development of villi.

Besides the villus-stems and villi sections of buds and irreg-
ular masses of syneytium growing from the chorionic membrane
and villi are noticed. In many parts, where the free ends have
been divided, the appearance is presented of masses lying free in
the maternal blood.  Here and there several villi closcly pressed
together are cut across. Some of these are embedded in fibrin,
others are not.  These are different forms of the Zellknoten, which
I have previously described.  Portions of fibrin are also found
on the surface of a number of villi.  Besides these structures are
noticed clevations of the decidual layer forming the maternal
surface, and generally termed decidual septa.  They are directed
perpendicularly or obliquely toward the fetal surface of the pla-
centa, and are for the most part very short; they rarely extend
into the intervillous space for any considerable distance.  Some-
times, near the edge of the placenta, they may nearly reach the
chorionic membrane.

Villi are attached to them as well as to the general surface of
the decidua. Leopold and others consider that these are of great
structural importance, and suppose that fixation villi are chiefly
attached to them. Extensive study of the placenta proves this
view to be wrong. These decidual projections vary greatly in
their development, being usually short, and often very scanty.
Fhey have no special significance in relation to the attachment
of the villi.

Often sections across free ends of such projections may be
noticed, giving the appearance of portions of decidual tissue lying
free in the maternal blood of the intervillous space. Occasion-
ally such a section may include a number of villi attached to the
decidual tissue or closely pressed against it; varying quantities

]
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of fibrin may also be found between or around these villi.  Such
masses form other varietics of the Zellknoten

Ihe quantity of maternal blood in the intervillous space
varies greatly,  Where it is small the villi are closely massed
Loy ther

Of all the tissues above noted the fetal elements form by far
the greater portion.  This can be clearly demonstrated if the
chorionic vessels be injected with a carmin-gelatin - solution
through the umbilical arteries, the decidual layer being afterward
carcfully removed by dissection, and the maternal blood washed
out of the intervillous space.  \When the mass is placed in water
the thickness of the placenta is scen to consist of a beautiful fron-
dose arrangement of the injected villi.

In such a preparation the fetal vessels may be distinetly traced
I'he large veins and arteries ramify in the chorionic membrane,
the latter being more branched than the former.  They dip down
into the villus-stems, dividing mainly dichotomously and extend
ing into their various branches.  In the small villi capillaries only
are found ; in several the latter do not always extend throughout
the whole length,  In short ones there is usually only a single
loop; in larger ones a tortuous arrangement of the vessels, form-
ing a number of loops, between which an anastomosis may exist,

I have already pointed out that the vesscls vary in size in
different specimens.  Ordinarily the capillaries are small, but they
may sometimes be dilated, allowing six or more blood-corpuscles
to lie side by side.  Occasionally a capillary may be small at one
point and wide at another.

Placental Infarcts.—\ery frequently the placenta presents
arcas of various sizes, shapes, and colors, which are generally
termed infarcts.  Whitridge Williams has recently classified them
as follows:

1. Small whitish or yellowish fibrous-like arcas, a few milli-
meters in thickness, sharply marked off from the surrounding
placental tissue.

2. Wedge-shaped or irregularly rounded dull-white areas, of
a striated fibrinous appearance.

3. Large portions of placenta showing this change,

4. A vellowish-white rim, varying in width and thickness,
extending around the margin of the placenta on the fetal side
under the ammnion, forming a complete or partial i This
condition is often termed * placenta marginata.”

In some cases this ring is situated more than half an inch
internal to the edge.

g

5. Rarely a pinkish or brickdust-colored mass, of small or
large size, found mainly near the maternal surface, but sometimes
occupying the whole thickness of the placenta. These are known
as " red infarcts.”
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6. Very rarely there are scattered through the placenta red or
black areas, of various sizes, consisting of blood surrounded by a
fibrous-like substance. These are termed by some * red infarcts,
by others *apoplexies.”  Pinard has named the appearance * pla-
centa traffe.” Williams points out that these are quite distinet
in nature from the above-mentioned red infarcts,

Very many views have been advanced as to the nature of these
infarcts.  Williams has fully tabulated them, but it is beyond the
scope of this work to refer to them in detail. It is here only
necessary to consider their relationship to the changes normally
found in placental growth and development. Do they occur in
healthy conditions or are they an indication of maternal or fetal
In the present state of our knowledge it is impossible
to answer this question accurately.

Williams noticed infarcts measuring at least 1 cm. in diameter
in 315 out of 500 placentie. Smaller ones, many just visible to
the naked eye, were observed in the great majority of placenta,
while microscopic examination revealed carly stages of infarct
formation in every full-time placenta examined by him.,

He regards this condition, in a moderate degree of develop-
ment, as not pathologic, and exerting no influence upon mother
or fetus. It is to be regarded as a sign of senile change in the
placenta, as was first suggested by Druitt years ago,

My own observations are in harmony with those of Williams,
not only as regards the frequency and significance of infarcts, but
as regards their mode of formation.,

'he chief cause of the process is the thickening of the intima
in vessels of various villi, especially in those of medium size. Of
less importance in diminishing the lumen of the vessels is thick-
cning of the connective tissue around them. These vascular
changes, already fully described by me, have been noted by a
number of previous observers, the most prominent of whom was
\ckermann.

The first result of obliteration of the lumen, according to
Williams, is coagulation-necrosis beneath the syncytium, with
subsequent formation of canalized fibrin.

In my description of full-term villi T have pointed out the
[requency of fibrinous material on the surface of the villi, with
remains of the syncytial layer external to it, or in some parts
none whatever.

This fibrin probably results from changes in the Langhans
layer of epithelial cells and the underlying stroma. That the
langhans cells do largely undergo this transformation normally,
ts has been mainly demonstrated by Nitabuch and Eberhardt, my
cetions clearly show.

The syncytium may undergo the same change, but always
iter, as is best demonstrated in the formation of the infarct. Its

discase
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preservation is probably due to its contact with the maternal
blood, from which it may be nourished.  As Peters has pointed
out, the syneytial layer acts as a kind of endothelium for the
intervillous blood, serving an important function in transmitting
necessary clements to the fetal blood-stream. It also undoubtedly
tends to prevent coagulation, as Peters suggested.  When, there-
fore, the syncytium becomes largely altered in any area the blood
tends to coagulate there, and in this way the contribution of
maternal blood to the infarct is brought about

Finally, when several villi are massed together by a fibrinous
mass, their entire stroma gradually undergoes hyaline degenera-
tion, so that in well-advanced conditions their outlines are often
scarcely to be recognized.

Occasionally infarcts are found in which, along with the villi
and fibrin, there is decidual tissue. No doubt, in some cases,
large cells have been described as decidual which were those of
the Langhans layer, not degenerated ; but there can be no doubt
that decidual tissue may sometimes form part of these infarct
masses.  The appearance is produced when the section divides
an elevation of the serotina to which are attached villi in which
the fibrinous changes have progressed.  Sometimes, in these,
groups of the,Langhans cells may also be seen, for | have already
demonstrated the frequency with which these cells are proliferated
at the ends of the attachment of villi to the decidua, and the varia-
tions found in their disappearance as pregnancy advances.

In some cases the infarct masses consist only of degenerating
villi bound together without any blood-coagulation around them
These have been recently termed by Eden as * non-fibrinous in-
farcts.” Kastschenko was the first to describe this blending of
villi.

The red infarct consists of degenerating villi around which the
bload has coagulated rapidly, fibrin formation being, therefore,
little deve ]n]nw‘.

Infarct formation is most marked in women with albuminuria.
It is found in connection with syphilis and other diseased condi-
tions of the mother, but we cannot speak with any accuracy con-
cerning the relationship.

Umbilical Cord.—The origin of the umbilical cord has
already been described.  (See p. 28.) Its structure varies some-
what at different stages of pregnancy. In the carly weeks it is
covered with a single layer of cubical cells. By the third month
there are two layvers. By the fifth month the layers are more
numerous and stratified, the superficial cells being flattened like
those of the skin.  In its development the cord ectoderm corre-
sponds with that of the body, though it is more slowly altered.
The mesoderm, in the carly weeks, consists of a network of nu-
cleated protoplasm, of which the filaments and meshes vary in




PLATE 5.

Portions of placente with the so-called ** white infarcts.”” 4. Uterine surface
{ part of placenta, showing pale infarcted areas near the margin A, Section
igh purt of placenta near margin, showing pale area extending downward

m the chorionic layer near the ¢ €, Section through part of placenta, show.

prle area at margin continuous with the chorionic layer
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size; some nuclei have no protoplasm around them. By the
fourth month the network is simpler, the meshes lar and the
filaments fewer and coarser; connective-tissue fibrils have begun
to develop.  Elastic fibers develop chiefly in the second half of
pregnancy. In the cord, in the carly weeks, the following struct-
ures are found: Two umbilical arteries ; two umbilical veins ; part
of the allantois; duct of the yolk-sac, carrying the omphalo-

Fii. 47— Epithelial covering of umbilical cord at end of second month < neatly 530

lameters,  a, Epithelial cells in two layers; 4, early connective-tissue core of cord

mesenteric vessels; extension of the celom or body-cavity in
which the nll)])]l.lll\' duct lies. In the celom coils of intestines
may be found during the sccond month ; sometimes later.

As pregnancy advances the celomic tube, omphalic duct, and
allantoic duct gradually become less marked, in the order named
I'hus, by the fourth month the first named may be very small,
extending only a short distance from the abdominal wall of the

|

Fri. 48 —Diagrammatic section of the abdominal stalk (Rawchsticl) of hu
embrvo.  Modified from W. His (after Minot): am, Amnion ; md. medullary gr
umbilical veins; a, a, umbilical arteries ; a//, allantois; coe, celom

fetus.  The omphalic duct becomes shrivelled and usually oblit-
crated.  The allantoic stalk consists of a tube lined by two or
three layers of endodermal cells, surrounded by somewhat con-
densed mesoderm ; usually the lumen becomes early obliterated.
This structure generally persists to full time as a remnant, which
may be detected in the fetal end of the cord.  One of the umbil-
ical veins, usually the right, becomes obliterated before the third
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month,  Many variations are found as re gards the changes which
take place in these various structures

At full time the ectoderm consists of several layvers of cells,

stratificd and resembling carly skin,  The connective tissue of

the cord, in which the vessels and other structures lie, is termed
Whartonian jelly, and is mainly embryonic mucoid tissue; in it
well-marked connective-tissue fibrils run in different directions

o

\

kY

)

F1a. s0.—~Two sections of umbilical cord (atter Minot 20 diameter i A
sty davs; 2, at three month Umbilical vemn ; a, a, umbilical arterie Wl a
‘ clom; », volk-sa

Elastic fibers are also found. So far as is known no nerves or
lymphatic vessels occur in the cord. The spaces of the connective
tissue have by some been described as communicating with the
amniotic cavity by stomata. The connective tissue varies consid-
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crably in density in different parts.  In many cases it is condensed
mainly in three portions, which extend from the allantoic duct as
septa, between which the umbilical vessels run.  Wandering white
corpuscles may be found in the connective-tissue spaces.

I'here are two umbilical arteries and one vein.  The arteries
have no elastic layers, and a very thin intima.  Their walls are
mainly muscular.  When cut across they contract and project,
but do not retract.  Their caliber increases from the fetus toward
the placenta.  The vein is somewhat like the artery, its intima
being more distinet ; in it are found ring-shaped or semilunar
valves, never, however, placed opposite one another.  No nerves
or vasa vasorum have been found in the walls of the vessels. The
latter are described by some as being present in carly fetal life,
I'he vessels are related to one another in various ways.  Usually
the arteries are coiled around the vein, running from right to left,
causing a twisted appearance ; sometimes they run from left to
right ; sometimes they run parallel almost the whole length of
the cord; rarely the twist is from left to right and from right to
left in the same cord. Occasionally the cord is split into two por-
tions, the arteries being in one and the vein in the other. The
explanation of the twisted arrangement is not certain, It is
undoubtedly bencficial, as it makes the cord stronger and les-
sens the risk of compression, at the same time steadying and
regulating the force of the blood-stream in the cord.

Relation to the Placenta.—The placental insertion of the
cord is usually eccentric, rarely central or marginal ; sometimes it
is attached to the membranes, “velamentous insertion.” The
arteries are often connected by a transverse branch as they pass
to the placenta, about half an inch above the latter.

Relation to the Fetus.—In carly embryonic life the cord is
attached near the caudal end. By the time the limbs are formed
it is connected just above the pubes. The insertion gradually
rises during pregnancy, until at term it is about three-quarters of
an inch below the middle of the fetus.

ANATOMY OF THE FETUS.

The earliest outlining of the external form of the human
embryo takes place about the end of the second week. His has
described specimens which he believed to be respectively thirteen
and fifteen days old. In these the characteristic feature is the
dorsal concavity. The embryo is enclosed in the amnion. The
caudal end is connected with the primitive chorion by the ventral
stalk, which is almost in line with the long axis of the embryo.
The umbilical vesicle communicates freely with the wide-open
intestinal canal.

Twenty-first Day.—The first rudiments of the limbs appear as
little buds.
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Twentv-third  Dar—Between the  twenty-first and  twenty-
third days the dorsal concavity changes to a marked convexity,
the caudal and cephalic ends overlapping.  After this day the
convexity is less marked.

Fourth Week—The visceral arches and clefts (lt'\\‘l“]l. Com-
munication between the umbilical vesicle and the intestinal tract
15 reduced to a narrow vitelline duct. A well-marked tail s
present by the twenty-fifth day.  (His has termed the period of
the third and fourth weeks the embryonic stage, and the re-
mainder of pregnancy the fetal stage.)

Sccond Month.—During this month the rate of growth is less

F1G. s1.—Human embryo of about the thirteenth day (His). The caudal pole of
the embryo is connected with the blastodermic vesicle by means of the abdominal
stalk ; the ammion completely encloses the embrvo, and the large vitelline sac com
municates throughout the greater part of the ventral surface by means of the unclosed
gut-tract

rapid.  The convexity of the body diminishes somewhat, the
head being gradually raised.  The vitelline duct is elongated.
Intestines bulge into the umbilical cord.  The abdomen is very
prominent.  The limbs become differentiated into their component
parts, the upper being first developed.  The external parts of the
eve, car, nose, and mouth become marked.  Ossification begins in
the lower jaw. In the eighth week the tail disappears and the
external genitals develop, without, however, any distinction of
SeX

Third Month.—Nails appear on fingers and toes.  The external
genitals begin to show sex character.

Fourth Month—1.anugo, a growth of fine hair, appears on the
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head and other parts.  The anus opens.  The intestines are con-
tained entirely within the body-cavity.  The umbilicus is close to
the pubes.  The spinal cord extends the whole length of the
spinal canal.

Fifth Month—Fetal movements are usually felt by the
mother.  Heart sounds are perceptible.  Eyelids begin to sepa-
rate, Trace of bile in the intestines.

Sevth Month—Skin wrinkled, dirty red in color, and coated
with vernix cascosa.  Lyebrows and eyelashes appear.

Seventh Month.—Skin is less wrinkled, owing to development
of subcutancous fat.  Meconium is found throughout the large

FiG. s2.—Human embryo of about the fifteenth day (His). The embryo is attached
to the wall of the blastodermic vesicle by means of the abdominal stalk, and is enclosed
within the amnion ; the large vitelline sac freely communicates with the sull wide-open

i

intestine,  Testes are at internal abdominal rings or in inguinal
canals.  Nails break through epidermal coverings.

Fighth Month—Bulk of fetus increases proportionately more
than length.  Skin has brighter flesh color and is less wrinkled.
Lanugo begins to disappear.

Ninth Month—Body of fetus well rounded.  Lanugo mostly
gone.  Umbilicus almost in middle of body, End of spinal cord
15 at level of first lumbar vertebra.  The first epiphyseal ossifica-
tion appears in lower end of femur.  Sometimes it develops also
i upper epiphyses of humerus and tibia.

Size of the Fetus.—The fetus varies in size at corresponding
periods of development in different cases. Various tables have
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been drawn up, giving the length and weight at different months,
Hasse calculates the length in centimeters as follows :
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At the end of 1 lunar month length of fetus is 1om
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The length equals the number of months up to the fitth multi-
plied by the same figure ; after the fifth the number of months
multiplied by five. The lengths are a little too large for the carly
months, though satisfactory for the later ones.

Expressed in inches, the length may be stated as follows

At the end of 1 lunar month 0.3 in. (about), straight line from head to tail,
# o2 % months 1 to 1}in

L 3 to 3iin
2 & o 4 to 6lin
U € gt e ¢ 7 to 1ol in
“ ‘“« 6 I waglin

L L “ 134 o 154 in
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4 LA ) ¢l wazdin
§ 30 o o8 174 to 13} in,

Weight of the Fetus.—Many variations are found in the

weight of the fetus at different periods in various specimens.

At the end of 2 months average weight is 4-5 gm,

3 weight is 5 R werage, 11 gm
4 i 10- 120 % — " & 5 e

o Wl “ 75~ 500 *¢ “ 283
“ “w 6 v “ 035 ¢
. T “ . o 1218
. “ 8 ¢ ‘ 1560
L T Y 1500-2005 ¢ " 1971 ¢
“ “woo o “ o 3000-3600 o 3200 &

The average full-time weight of the single fetus is a little over
7 pounds ; the average in the case of males being about 7}, and
in the case of females 7 pounds, Full-time infants weighing more
than 10 pounds are very rare.  Mrs, Bates, the Nova Scotia giant-
ess, bore two children, the first weighing at birth 19 pounds, and
the second 23% pounds. In the case of multiple pregnancies a
fetus may be extremely small, though well developed.  Harris
has reported one weighing 1 pound.  Frequently they may weigh
between 24 and 4 pound

The explanation of variations in the size of the full-time fetus
cannot be fully given. There are differences according to sex, males
being larger than females.  Young mothers have, on the average,
smaller infants than those who are more mature. Those born




7¢ ANATOMNY AND PHYSIOLOGY OF PREGNANCY.

of mothers between thirty and thirty-five are said to be the heav-
jest Infants of the same sex weigh more in successive preg
nancies, if they are not born too close together.  In the case of
primiparae, thercfore, the average weight of infants is less than
in multipare,  The weight varies directly with that of the mother
Conditions seriously affecting the health tend to interfere with the

[/q/n Weeks .

s
e
o,
Fii. sy —Diagram illustrating the outlines of the human fetus at varic tage
from the end of the second to the end of the ¢ th week, magnified four time i

development of the fetus,  Some women and families tend to give
birth to small children ; others have the opposite tendency
Some Anatomic Peculiarities of the Fetus at Full
Time.—Head.—Thc cranium is relatively much larger than the
face, the disproportion being more marked than in the adult, and
being due to the small development of the face region, The vault
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Fi6. 55.—~Human embryo of about three weeks, showing visceral arches and furrows
and their relations to aortic arches (H mx, mn, Maxillary and mandibular processe
of first visceral arch; « Z-a /17, first to fourth aortic arches; primitive jugular
ind cardinal veins; 4C, duct of Cuvier; «f, v atrimm and ventricle of primitive heart

itelline s 1, da, ventral and dorsal aorte ot optic and otic vesieles; w4, ua
imbilical veins and arteries; oo, vitelline vein Z.allanto

and base of the cranium differ considerably in respect to the rela-
tionship of their constituent parts, the bones composing the former
being thinner and more loosely joined together.  The importance
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of this difference is scen in labor.  \When the head is subjected to

pressure the vault can be considerably altered in shape, whercas
the base remains firm, thus affording protection to the important
nerve structures lying upon it.  The heads of males are, on the
average, larger and more ossificd than those of females. (A

detatled description of the head is given in connection with the
Mcchanism of Labor,)  (See p. 190.)

Heart and Blood-vessels.—The size of the heart is approxi
mately that of the closed fist of the fetus to which it belongs,  Its
veight is relatively greater than in the adult, but ther Is practi
cally no difference, relatively, as regards siz I'he heart is placed
more transversely and a little higher than in the adult.  In the
septum between the right and left auricles is an opening, the
wen ovale In connection with this, in the right auricle, is
fold of the lining, known as the Eustachian valve A canal,
termed the ductus arteriosus, joins the pulmonary artery to the
aorta. From cach hypogastric branch of the internal iliac arteries
tvessel known as the umbilical artery extends to the cord through
the navel; they are distributed to the villi of the placenta.  The
umbilical vein, on entering the fetus, is continuous with the ductus

sies, which runs on the under surface of the liver to the inferior

Nal cdi'ad.

Thymus.—The large size of the gland is a striking feature
It lies in the anterior mediastinum, consisting of a right and a left
lobe, and sometimes of an intermediate one, as well,  Its upper
imit is above the suprasternal notch, where it almost reaches the
isthmus of the thyroid, its lower level being near the diaphragm
Posteriorly it is in relation to the large vessels connected with the
base of the heart, to a considerable part of the pericardium, and
to the pleura covering the lungs. By some this gland is regarded
as the parent source of the white blood-corpuscles

Lungs.—The lungs are placed at the back of the thorax
I'hey are uniform in color ; in texture and consistence somew hat
resembling the liver I'he surface is marked by slight furrows,
faintly indicating lobular division.  The anterior and lower borders
e thin and sharp,  The arca of chest-wall in contact with the
lungs is relatively very much smaller than in the adult

Diaphragm.—This is relatively higher in its central portion
than in adult life

Liver.—This structure is very large, occupying necarly one-
half of the abdominal cavity I'he left lobe is relatively much
larger than in the adult.  The longitudinal fissure is very deep
containing the ductus venosus and umbilical vein

Stomach.—The stomach is of small size, and at birth can
hold only 1 to 1} ounces of fluid without being overdistended.
At that period it is either empty or contains mucus or liquor
amnii.  Vernix cascosa and meconium are sometimes found in it.
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['he viscus lies largely under cover of the left lobe of the liver,
the fundus being poorly developed.

Suprarenal Bodies.—These structures are about one-third of
the size of the kidney, being, therefore, relatively larger than in
the adult.  Each has the shape of a three-sided pyramid, resting
upon the upper end and antenior surface of the kidney.

Kidneys.—The relations of the kidneys are not very different
from those found in the adult, except that the suprarenal body
covers more of its anterior surface.  The surface is somewhat
lobulated.

Umbilicus. —The attachment of the cord to the abdomen is
relatively lower than in the adult. It is opposite the junction of
the fourth and fifth lumbar vertebrie ;. whercas in the adult it is
opposite the junction of the third and fourth,

Bladder.—This viscus is almost entirely an abdominal organ,
its position and shape varying according to the amount of urine
m it and according to the pressure exerted upon it by other
pelvic and abdominal contents,  When empty the upper end
reaches almost halfway to the umbilicus ; when distended it may
reach the umbilicus, or even higher.  The vesical end of the
irethra is situated about opposite the top of the symphysis.  In
the empty condition the anterior and posterior walls lie in apposi-
tion, the cavity being then in a direct line with the urethra in the
female.  The upper portion is smaller than the lower, the viscus,
vhen moderately distended, having an ovoid shape, the broad end
being lowermost. It is only in an overdistended condition that
the upper part of the bladder becomes larger than the lower,
I'he anterior wall is attached to the anterior abdominal wall, there
being no intervening pouch of peritoneum I'he peritoneal re-
flection takes place 2 to 3 cm. above the symphysis, a short distance
below the umbilicus,  The vertical length of the cavity, when
empty, measures from 2 to 2.5 em. It rarely contains more than
I to 1} drams at the time of birth.

Urethra.—In the female it is parallel to the axis of the pelvis,
turning slightly forward at the lower end, the external orifice
being slightly in front of a line drawn vertically from the sym-
physis. A No. 10 catheter may usnally be passed into the
bladder, though it is not nccessary to use one as large as this in
the newborn child.

Rectum.—The rectum is relatively larger and less curved than
in the adult. It is almost a straight vertical tube in the erect
position of the body, The anus is directed downward and slightly
backward, being situated relatively further back than in the adult,
It does not lie in a depression between the buttocks, as in the
wlult, owing to the small development of the gluteal regions,

Uterus.—The uterus at full time is partly a pelvic, partly an
tbdominal, organ. Its position varies according to the pressure
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excrted upon it by the bladder and intestines.  When thesc
tructures arc empty probably the larger part of the uterus lies
below the level of the brim. The long axis is mainly vertical, a
slight degree of anteversion being  common Frequently the
fundus may be dirccted somewhat to the right or left.  Som
times rotation on the long axis is present,  Occasionally there is
a slight degree of anteflexion at the junction of the body and
cervix,  Rarely retroversion is met.  In one instance | found
retroflexion  present, though the organ was anteverted.  The
average length measures about 3 em. The cervix is much larger
than the body, its length being two or three times as great.  The
folds of the arbor vitwe extend to the fundus.  On the vaginal
surface of the cervix rugae are sometimes seen,
Vagina.—The vagina runs almost vertically, being nearly
parallel with the rectum and urcthra. It forms a very obtusc
angle with the uterus,  In transverse scetion it is H-shaped, the
anterior and posterior walls being in contact in the middle line
Fallopian Tubes.—The Fallopian tubes average 2 to 3 em. in
length, the right being usually a little longer than the left.  Each
has three to five sinuosities,  They extend from the uterus out-
ward and slightly backward, many variations being found in their

shape and direction

Ovaries.—The ovaries lic somewhat vertically near the uterus,
above the plane of the brim, many variations in their position
being found

External Genitals.—In the female the labia majora a
tively smaller than in the adult, the labia minora being not so
hidden from view as in later life I'he lalia minora do not blend
posteriorly  with the labia majora, but arc united behind the

¢ rela

introitus vaginie by the ridge known as the fourchette

FETAL PHYSIOLOGY.

Nutrition.—In the carliest stage after fertilization of the
ovum its nutriment is probably derived from the yolk-particles
belonging to the original ovum,  As it passes downward to the
uterus it probably absorbs fluids from the tube-lumen by endos-
mosis.  When trophoblast proliferation occurs in connection with
embedding of the ovum in the uterine mucosa, direct absorption
from maternal tissues probably takes place.  When the omphalo-
mesenteric circulation is established in the wall of the umbilical
vesicle' a small amount of nourishment may, through them,
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reach the fetus, but this is a very insignificant supply. The chief
source of nourishment during pregnancy is the maternal blood
circulating in the intervillous spaces, all the materials necessary
to the fetus passing through the walls of the villi and entering
the fetal vessels within the latter.  The nature of this transmission
is, as yet, unknown. The liquor amnii may furnish an infinites-
imal quantity of nourishment, absorbed after being  swallowed.
['hat it is not important is evident from cases in which the fetus is
well-nourished, though the liquor amnin be very scanty or the
esophagus be imperforate.

Respiration.—In the villi the impure fetal blood brought to
them by branches of the umbilical arteries is oxygenated and
purified, the carbonic acid and other products of tissue waste
escaping through the villi into the maternal blood, and by it
carried away to the various excretory organs of the mother. The
process is, therefore, somewhat similar to that which occurs in
the pulmonary circulation of the adult, only in the latter the air
in the lung vesicles corresponds to the maternal blood in the
intervillous spaces.  The fetal blood is rich in oxygen derived
from the red blood-corpuscles of the maternal blood ; indeed, it
scems as if it held a greater quantity than is essential.  The differ-
ence between the quantities of oxygen in the umbilical vein and
arterics is much less than that existing between arterial and
venous blood in the child after birth.  The spectroscope shows
oxyhemoglobin bands,

Fetal Circulation.—\fter the placenta has been well formed
and the villi vascularized the circulation in the vessels of the fetus
has the following arrangement: The blood in the umbilical vein
in the carly stages there are two veins) is that which has been
purified in the capillaries of the villi. This vessel, on enter-
ing the fetus at the navel, passes along the abdominal wall to
the under surface of the liver, giving some small branches to
the latter.  On reaching the transverse fissure it divides into two
parts, the larger of which enters the portal vein.  The smaller,
known as the ductus venosus, opens into the inferior vena cava
Ihe great mass of the pure blood thus brought from the villi
passes through the liver before reaching the auricle of the heart ;

Later this placenta is replaced by the allantoic placenta. In the human female it
is probable that occasionally, in the case of the sympodial monstrosity, the perma
ient placenta is supplied by the vessels of the umbilical vesicle.  In the marsupials
there no true placenta, the umbilical vesicle serving to absorb nourishment from
the mother before the fetus is transferred to the marsupium.  In the human cord,
wionally, pervious vitelline vessels may be discovered at full time Ordinarily,
wever, these v and the duct of the umbilical vesicle are earlv obliterated
Rarely that part of the latter within the fetus remains and is known as Meckel's
liverticulum, which may be free, attached to the umbilicus abdominal wall, or
spen on the surface, forming a fistula,  The umbilical vesicle may frequently
nd as a very small cyst under the amnion, near the insertion of the cord into
wenta,
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the rest of the blood passing through the ductus venosus mixes
with impure blood in the inferior vena cava returning from the
lower portion of the fetus,  The stream, therefore, which enters
the right auricle consists mainly of purified blood. It passes into
the left auricle by way of the foramen ovale, being guided by the
Eustachian valve.  From the left auricle the blood enters the left
ventricle, thence into the aorta, from which it largely passes into
the branches supplying the head and upper extremities, It con-
tinues down the descending arch of the aorta, where it is joined
by impure blood which has passed through the ductus arteriosus
from the pulmonary artery.  This impure blood is derived from
the veins of the head and upper extremities, and enters the right
auricle through the superior vena cava; it crosses the stream of
pure blood without mixing with it to any extent, and passes
through the tricuspid valve into the right ventricle, whence it
escapes by the pulmonary artery.  As the lungs are functionless
there is no need for a pulmonary circulation similar to that which
exists in the adult. Only a small quantity goes to these structure
to keep up their nutrition.  The main current of the blood passes
through the ductus arteriosus to join the more purified blood
descending through the aorta, It is thus evident that the head
and upper extremitics are supplied by a much purer blood than
the lower part of the body ; this arrangement is undoubtedly re-
lated to the necessity of supplying the best nourishment for the
rapidly developing brain centers.  In the last weeks of pregnancy
the Eustachian valve often shrinks somewhat, so that more blend-
ing of the two blood-currents occurs in the right auricle. In con-
sequence of this mixing the head supply is less pure, while that
gomg to the lower part of the body is less impure as the end of
pregnancy approaches.  The lower part of the body, as might be
expected, grows more rapidly during the last weeks, while the
increase in the head and upper extremities shows, relatively, a
smaller increase.  From the internal iliac division of cach iliac
branch of the aorta the hypogastric arteries carry blood, largely
impure, to the umbilical cord, in which they run as the umbilical
arteries, giving rise to the capillary loops in the villi, which carry
the blood-stream into branches of the umbilical vein, The nature
of the interchange of materials between the circulation of the fetal
blood in the villi and that of the maternal blood in the intervillous
spaces is not at all well understood.

Changes after Birth.—\When the cord is divided and res-
piration has begun, more blood passes through the pulmonary
arteries from the right ventricle and less through the ductus
arteriosus into the aorta.  With the entrance into the left auricle
of blood from the pulmonary veins, less enters it from the right
auricle through the foramen ovale; and, at the same time, the
stream passing from the right auricle into the right ventricle is
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larger. By the cighth or tenth day the du _cus arteriosus is closed in
the great majority of cases; a few weeks after birth it is a fibrous
cord, the ligamentum arteriosum.  The foramen ovale closes about
the end of the first week in most cases, but this may take place
carlier or as late as the third week.  Rarely it may remain as a
small opening for a year or more.  Occasionally it is permanently
patent, leading to a mixture of arterial and venous blood, which
causes blueness of the body, the condition known in infancy as
cranosis neonatorum, and in the adult morbus carulens. By the
fourth day after birth those portions of the hypogastric arteries
which passed from the sides of the bladder to the umbilical cord
have shrunk and closed.  The umbilical vein and ductus venosus
are obliterated by the end of the first week.,

During the first year the left ventricle hypertrophies, so that
its wall becomes double that of the right in thickness,  The wall
of the right auricle at birth is thicker than the left, but from the
sccond month to the end of the first year they are equal in thick-
ness ; afterward the right increases a little over the left.

Blood in the Newborn Child.—The red blood-corpuscles are
relatively more numerous than in the adult.  Aitken states that
the count is greater during the first forty-cight hours, owing to
concentration of blood (due to loss of urine, perspiration, fasting,
cte).  After the second day there is a fall in the number, until by
the tenth day there are less than at birth,  Nucleated red cells—
normoblasts and megaloblasts—are found at birth and during the
first week,  Variations in the size and shape of the red cells and
deficiency in rouleaux formation are noted.  The percentage of
hemoglobin is higher at birth than in the adult, but not as high
as it is a few days later.  The white corpuscles are two or three
times as numerous as in the adult.  Aitken states that they increase
during the first two days, thereafter decreasing, being less numer-
ous than at birth by the tenth day. The lymphocytes are more
abundant than the ncutrophiles at birth. The latter increase enor-
mously after the first feeding, and gradually decrease afterward,
I'he cosinophiles are usually more numerous than in the adult,
I'he amount of fibrin is small.  Nucleon, or phosphocarnic acid, has
been found in the fetal blood by Sfameni.  The freezing-point of
the fetal blood at birth is lower than that of the maternal blood, and
its density (1060) is greater, though the former contains slightly
more water than the latter  Runge states that fetal blood is
richer in salts at the time of birth, especially in undissolved salts.
Sfameni gives the average composition of fetal blood as follows :

Per cemt

Water b 5 o) 5w ! 78.52
Solids . Wy . . - . xle - 21.47
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Hugounenq states that 50 to 60 per cent. of the total quantity
of iron in the fetus is in the blood,

Heat Production.—The fetus does not waste much energy
in heat production because of the temperature of the surrounding
liquor ammii, which is nearly as warm as the fetal blood.  There
is no loss of heat by radiation or evaporation which requires to
be made up. Neither is anything taken into the lungs or stomach
which must be warmed.

The temperature of the mouth or rectum of the fetus during
labor is very slightly (' to %° C.) higher than that of the ncigh-
boring maternal tissues. It is higher in well-developed infants
than in weakly ones.  The temperature of the liquor amnii is
intermediate between the maternal and fetal, It is, therefore,
evident that the fetus produces heat to a certain extent, though
fetal oxidation is feeble.  In experiments on animals it has been
shown that the fetal temperature rises or falls according as the
mother gains or loses heat,  Preyer thinks that the fetus does not
possess a heat-regulating mechanism.

Alimentary Functions.—The fetus /z wtere has the power
of swallowing. As regards the activity of the glands in the
alimentary tract, information is imperfect.  There is very scanty
claboration in all the glands connected with the mouth, A slight
trace of ptyalin is found in the parotid secretion.  In the gastric
juice pepsin and rennin are present at the time of birth, many
variations in the quantity being found.  Ballantyne states that
there is enough digestive ferment in the stomach to digest all the
albuminous material swallowed in the liquor ammnii.  Of the pan-
creatic ferments, trypsin and steapsin or pancreatin are found.
The former has been found as carly as the fifth month; some
have been unable to detect it They undoubtedly serve an im-
portant function in digesting the proteids and fats of milk after
birth. Amylopsin, the starch-digesting ferment, is absent.  As
regards the intestines, Werker has shown that Brunner's glands
are relatively more numerous than in the adult state; the sig
nificance of this is not known. The large size of the lver is
related to an influence in fetal life not well understood.  The
glycogenic function is probably very important.  Bile is found
i the intestines as carly as the third or fourth month; bile acids
wnd pigments may be demonstrated in it.

Meconium is always found after the fifth month, though it may
be present before that time. It is undoubtedly largely made up
of hile, for it is never found where bile cannot enter the intestine.
It is formed independently of the liquor amnii, for it occurs in
conditions which prevent this fluid from entering the bowel.  But
while bile is the most important constituent, liquor amnii may
often be mixed with it ; also vernix cascosa, lanugo, and skin epi-
thelium which have been swallowed, intestinal epithelium, leuko-
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cytes, and the constituents of mucus.  Zweifel's analysis of meco-
nium shows that solids vary from 20 to 27 per cent. of the whole,
I per cent. consisting of inorganic salts—viz, sodium chlorid, iron
oxid, sulphates and phosphates of magnesia and calcium.  Altered
bile salts, mucin, and bile pigments make up the main part of the
organic solid,

Intestinal peristalsis is not active in antenatal life. It is rare to
find meconium in the liquor amnii save in cases of asphyxia.

Renal Function.—In carly fetal life the Wolffian bodies and
ducts form an excretory apparatus.  They open into the allantois,
and in some cases may contain urea, uric acid, chlorids, phos-
phates, sulphates, etc. It is believed this is an indication of waste
connected with tissue metabolism.  With regard to renal activity
in late fetal life there has been considerable difference of opinion,
Fetal urine is undoubtedly frequently found in the liquor amnii,
but not in such quantities as to indicate that it is an important
constituent, When an imperforate urethra is present in a newborn
child, it might be expected that distention of the bladder should
always be present if renal activity is marked iz utero. Occasion-
ally this is found ; but, as Joulin has shown, in a large percentage
of cases there is no distention.  Yet urine is frequently found in
the fetal bladder at birth; in breech cases the fetus may urinate
during birth; premature infants may have urine in the bladder;
methylen-blue administered to the mother may be passed by the
newborn child.  The fetal urine is pale and of low specific gravity
(1010 or less), containing a small quantity of urea (0.15 per cent.,
according to Helme), abundant uric acid, chlorids, and kreatinin.
Frequently albumin is found in it, which Flensburg attributes to
the increase in uric acid. Sometimes it contains bilirubin and
indican, and certain substances which may be administered to the
mother.  Gusserow gave benzoate of soda to the mother and
found hippuric acid in the urine of the newborn fetus.  Schaller's
experiments are important in this connection. He administered
phloridzin to pregnant women and examined the fetal urine and
liquor amnii at various periods. This drug causes sugar in the
kidneys, so that an carly determination of the renal activity may
be made.  Schaller's conclusions are :

1. There is no regular secretion and periodic excretion of urine
by the fetus, even near the end of pregnancy.

2. Fetal renal activity may be considered to begin usually
when the process of labor induces changes in the fetal circulation.
But even during labor it is rare that the fetus urinates,

3. The fetal kidneys functionate much more slowly than those
of the adult.

It is certain that the kidneys are capable of excreting urine,
though the function very often is not exercised until the time of
labor.  Ballantyne states that it may, like other fetal functions,
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be dispensed with if the placenta acts well.  With regard to the
emptying of the bladder into the amniotic fluid, he says that there
is no sufficient proof that this happens constantly or even fre

quently during intra-uterine life; nor is it probable that normally
the liquor amnii is derived mainly from the fetal urine.

Glycogenic Function.—Glycogen is found in many tissues
of the fetus, even in carly pregnancy,  Though it is believed to
represent stored-up nutritive material, its exact  relationship to
metabolism is not understood,

Function of the Nervous System.—There is no proof
that the fetus exhibits purposeful or intelligent action while in the
uterus.  The gray matter is not well developed, and, probably,
fetal movements are altogether reflex.  Before birth some parts
only of the afferent tract of the brain are myelinated ; after birth
a rapid extension takes place,

Fetal movements are affected by various maternal conditions
and by external stimuli—z ¢, application of cold to the abdomen,
pressure or friction applied to the abdomen.  The Rontgen rays
are said to stimulate them ; also red light, strong smells, dreams,
various drugs, etc.  The fetus possesses cutancous sensibility,
pinching of the skin setting up reflex movements,

Functions of the Placenta.—In describing the structure
of the placenta it has been shown to be entirely an organ of the
chorion, consisting of projections of the latter, termed villi, that
are attached to the uterine mucosa, and bathed by maternal blood
circulating among them.

Comparatively little is known as to the nature of the inter-
change of materials between the fetal and maternal circulations
through the medium of the villi.  Reference has already been
made to the respiratory process carried on by them during preg-
nancy. IFor many years the placenta has been regarded merely
as the medium through which nutritive material and oxygen
passed from the mother to the fetus, and the effete products of
fetal metabolism from fetus to mother; it was considered to be a
kind of fine sieve, through which percolation took place, or a
diffusion membrane that favored osmosis, It is now almost
certain that the transmission of substances between the maternal
and fetal blood is not merely a matter of physics.  The chorionic
epithelium is now believed by many to be a highly differentiated
tissue, capable of carrying on complex vital processes, possessing
powers of sclection, elaboration, and even digestion.  Cavazzani
and Levi, for example, state that there is no correspondence
between the quantity of urea in the maternal and fetal blood, that
there is more glucose in the former than in the latter, and that
the density of the fetal blood is greater than that of the maternal
blood. It appears that there are considerable variations in the
transmission of substances through the placenta at different
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periods of pregnancy. Thus, in the last three months there is a
great increase in the iron, potash, and lime stored up in the fetus.
In the early months there is a great predominance of soda over
potash.  Phosphoric acid in carly pregnancy is mainly fixed in
the fetus in nuclein or lecithin, and in the late months as lime.

Various materials may be stored in the placenta. Thus, it
undoubtedly fixes glycogen. It is thought that albuminoid
material is transmitted as soluble peptones, though this is not
definitely known.,  Many drugs introduced into the maternal cir-
culation may enter the fetal blood—i. ¢, strychnin, ether, iodin,
chloroform, quinin, etc. Bureau reports an interesting case of a
woman who had taken large doses of morphin for seven years.
During her pregnancy she took about fifteen grains daily. When
labor took I)lglc('_ he examined the blood in the umbilical cord
and found the drug in it.  Nicloux has shown that alcohol given
to a woman an hour before labor can be found in the umbilical
vessels at birth,  There has been some question as to the possi-
bility of the passage of maternal leukocytes through the walls of
the villi entering the fetal circulation,

Varaldo states that there are more leukocytes in the umbilical
vein than in the umbilical arteries, there being, on the average,
considerably more per cubic millimeter in the former than in the
latter, and that more of them contain iodophilic granules in the
former than in the latter. It has, therefore, been concluded by
several that leukocytes normally carry substances (possibly nutri-
ment) to the fetal tissues.  This has not been proved, however.
In maternal leukocythemia there is no corresponding increase in
white corpuscles in the fetal blood.

Various maternal diseases are transmitted to the fetus through
the placenta.

The placenta acts as a protective barrier against the invasion
of the fetus by various poisons. It is more efficacious against
some than against others. Porak's experiments on the guinca-
pig, for example, show that in this animal copper passes casily,
arsenic with difficulty, and mercury not at all, the poisons being
stored to a greater or less extent in the placental tissue. With
regard to micro-organisms and their toxins little is known. Many
microbes are able to pass from mother to fetus, but nothing is
known as to the conditions associated with the transit. It does
not appear that any placental lesion is necessary. The placenta
appears to be more resistant to some organisms than to others.
Thus, it is clearly established that tubercle bacilli rarely pass
through it; indeed, cases of Lehmann and others prove that
though tuberculosis may be started in the placental tissue, the
fetus may be free. In this connection, however, it must be noted
that sometimes tubercle bacilli may be present in the fetus, though
no lesions be present, inoculations of guirca-pigs with portions
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of the fetal tissues causing tuberculosis, It scems certain that in
the great majority of cases the ]l]-lt enta is the sole route l))‘ which
micro-organisms and toxins reach the fetus, It is possible that
they may pass through the amnion into the amniotic fluid and
thence enter the fetus, but this is probably a very rare mode of
infection,  Charrin and  Duclert’s experiments on - guinea-pigs
suggest that the passage of germs through the placenta is helped
or retarded by varying conditions of the maternal blood. Thus,
they found retardation when the maternal system was saturated
with corrosive sublimate.  \When tuberculin, alcohol, acetate of
lead, or lactic acid was present the passage of the germs seemed
to be facilitated.  Neclow has experimented on pregnant rabbits,
and states that non-pathogenic organisms cannot pass from mother
to fetus,

I'he placenta suffices to allow the fetus to grow and thrive in
many discased conditions  or malformations incompatible with
health or life in the adult.  Pathologic conditions affecting the
structure and function of the placenta endanger the life of the
fetus.  In many maternal discases, doubtless, the fetus is destroyed
as the result of changes in the placenta, affecting its structure or
function, produced by its resistance to the toxic material in circu-
lation,

The placenta is believed by many to produce an internal secre-
tion, and there has been considerable speculation as to the role
this may play in influencing fetal metabolism and as a destroyer
of toxic agents that might try to pass from the maternal blood
to the fetus, but nothing definite is known.  The placenta also
acts as the great excretory organ for the fetus.  Savory long ago
produced tetanus in a pregnant cat by injecting strychnin into the
fetus i wutero,  The passi of other drugs has been similarly
demonstrated by others.  Charrin holds that toxins placed in the
fetus, cither directly or by the spermatozoa of the father, may
pass to the mother ; this might explain certain cases of immuni-
zation in syphilis (Colles’s law). By injecting diphtheria toxin
into the fetus iz utere he has killed the mother animal,  Guinard
and Hochwelker have shown experimentally that the passage of
drugs from the fetus to the mother is stopped if the former is
killed, and that if the fetus be injected after its death the drug is
only found in its tissues.  Baron and Castaigne have found that
drugs introduced into the amniotic fluid arc also transmitted to
the maternal tissues, though much less rapidly than when injected
into the fetus. If the latter be dead the substances do not pass
to the maternal circulation,  Attempts have been made to analyze SN
the placental tissue. It is stated to have a neutral reaction and
to contain nearly 84 per cent. of water. Most of the matters
removed by extraction are albuminous, only a small part being
true extractive. In the ashes there is a large quantity of phos-
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phorus, an excess of soda over potash, and much lime.  Most
of the phosphorus-containing matters are easily extracted with
water,

Liquor Amnii.—Character.—The liquor amnii increases in
quantity up to about the seventh month, and afterward decreases
somewhat.  The amount varies considerably in different cases,
It bears no constant relationship to the weight of mother, fetus,
cord, or placenta. In an cighth-month pregnant uterus removed
from a cadaver, Barbour and Webster found that the space occu-
picd by the liquor amnii measured somewhat less than 26 cubic
inches, At term the quantity measures between 1 and 2 pints.
In carly pregnancy the fluid is usually clear and pale ; toward the
end it is usually turbid and variously colored—i. ¢., green, brown,
blackish, red, according to its constituents.  The specific gravity
varies from 1002 to 1028, the average being about 1008, The
reaction is slightly alkaline or neutral. It contains less than 2
per cent. of solids, consisting of urea and other extractives, various
morganic salts, a slight trace of albumin, globulin, and, frequently,
of sugar. Gillespie has found traces of albumoses, and thinks
they may be produced by the action of digestive ferments similar
to those found in pleuritic or ascitic effusions.  Mucin, cholesterin,
kreatin, and kreatinin are occasionally found. The albumin is
less at the end than in early pregnancy ; the urea slightly more
abundant, often being about 4 per cent. at the end of the ninth
month, In addition the liquor usually contains lanugo, vernix
cascosa, epidermis, meconium, and intestinal epithelium in varying
quantities. ecit states that its freezing-point is always higher
than that of fetal or maternal blood.

Sources.—There is a difference of opinion as to whether the
liquor ammii is derived from fetal or maternal sources, or from
both. The weight of evidence favors the view that it has a two-
fold origin. It has long been held that the fetal urine is an im-
portant constituent ; but it is interesting to note that during the
last three months of pregnancy, when the excretion of fetal urine
might be expected to increase, the liquor amnii gradually dimin-
ishes in quantity.  Morcover, the urea in the liquor amnii is
smaller than it would be if urine were continually added to it.
But the strongest evidence against this view is derived from
Schaller’s experiments, to which I have already referred.  Then,
in cases of obstruction of the fetal urinary passage, there is no
necessary accompanying deficiency of liquor amnii, It must,
indeed, be concluded that the fetal urine contributes but a very
small part to the amniotic fluid. By some it is believed that the
latter is partly derived from fetal fluid which passes through
the skin, though there is no proof that this takes place to any
appreciable extent. In many cases, undoubtedly, a small quantity
is derived from meconinm that passes from the bowel of the
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fetus, though this is of very little significance; there may b
abundant liquor amnii when the anus is imperforate.

Regarding the influence of the fetal vessels in the cord and
placenta in producing the fluid, nothing definite can be said. It
cannot be proved that they do not play a part.  Neither has there
been a satisfactory establishment of the view that the fluid is de-
rived from maternal vessels by a transudation through the mem-
branes, although, in all probability, this does take place to an im
portant degre I'he strongest experimental support of this view
15 that furnished by Haidlen, who administered jodin to a pregnant
woman, in whom death of the fetus had taken place; the drug
Was tl'l:llll m ‘Il( ammaotic I]Hlll

Uses.—The liquor ammii furnishes much protection to the
fctus It insures a constant pressure and temperatur during
pregnancy and diminishes the risk of injury from without It
allows of free fetal movements, and at the same time saves the
maternal tissues from much of the direct impact of fetal move
ments In labor, especially during the first stage, it receives
dircetly the pressure due to the uterine contractions and causes its
cqual distribution, the fetus itself being thereby for a long period
protected.  When the membranes rupture the escaping amniotic
fluid seems to flush out and cleanse the lower genital passage.

According to Ballantyne the liquor amnii forms the chief water
supply to the fetus, It is absorbed by the skin, and often swal
lowed.  He also thinks that some nourishment may be derived
from it, as Ahlfeld has strongly insisted. It is impossible to prove
or disprove the latter statement.  Certainly the amount of nour
ishing material in the fluid is very small

ANATOMIC AND PHYSIOLOGIC CHANGES IN THE MATERNAL
SYSTEM. )

Uterus.—Shape and Size.—In the carly weeks the pregnant
uterus is pear-shaped, the transverse diameter at the fundus being
wider than the anteroposterior diameter, The body of the uterus
is not infrequently asymmetrical.  (See p. 124.)  During the sec-
ond, third, and fourth months the corpus uteri becomes somewhat
spherical.  In the later months of pregnancy the pyriform shape
is again assumed.  Webster has described a stage that appears
to be intermediate.  In the cadaver of a woman, about five months
pregnant, studied by frozen sections, he found a uterus in which
the body was neither spherical nor pyriform as in the last months
of pregnancy.  Its longest diameter was the vertical one, and
the transverse and anteroposterior diameters of the lower part of
the body were greater than those of the upper part. It was,
indeed, somewhat pear-shaped, but with 2 large cnd lowoer-
most.  This specimen seems to indicate that the uterus, as
found at the midterm of pregnancy, represents mainly the
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lower half of the body of the uterus as found at the end of
pregnancy, the upper portion of the full-term uterus being mainly
an upward expansion of the fundus of the organ, developing
during the second half of pregnancy. This intermediate stage
the author has frequently demonstrated on the living subject
\Whether or not it is present in every case cannot be stated.

~

Vertical mesial section of pelvis from a woman who died of pernicious
omiting at the end of the third month of § nancy \ considerable portion of the

fua reflexa is covered by the placenta, which extends, in the anterior part of the
iterus, as low as the os internum : 2. Uterine wall, to which the serotinal placenta s
ittached ; 4, amniotic cavity ; fetus; &, serotinal placenta; ¢, urine in hladder; /
pace between decidua vera lecidua reflexa ; g, junction of reflexa and serotina

terior wall of uterus ; 4, decidua reflexa free from
terior part of decidua reflexa, somewhat degenerated in ats thinnest portior
Os Internum

enta; ¢, placenta develope

The shape of the uterus varies considerably according to the
relationships that exist between it and surrounding structures
I'hroughout pregnancy it is variously moulded, both by hard and
soft structures,  This is best demonstrated by studying the body
after it has been frozen. Sections show that, in the second half
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pregnancy, it is moulded by the brim of the pelvis, the bodies
the vertehrie, by distended  intestines, cte It may also b

moulded by portions of the fetus that press against it from
within.  In a thin woman, during active movements of the fetus,
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the contour of the uterine wall may often be seen to change
frequently

Measurements.—[n studying the measurements of the uterus
it must be remembered that there are normal variations, such as
wre found in other organs of the body, Then, those due to altera
tions in shape produced by surrounding structures must be taken
mto account

I'he diameters can be most accurately measured in the frozen
cadaver, not in the living subject, in whom the outer surface of
the pregnant organ is so hard to define.  In the early part of the
fourth month Webster found the vertical diameter from the os
internum to the outside of the fundus to be 31 in. In the be
aginning of the fitth month he found it to be 6 in In Bar
bour and Webster's cighth-month  specimen it measured about
g in. At full time the vertical diameter, as measured in
frozen sections of Braune's, Waldever's, and Barbour's, varies
from about g} to 10 in I'he widest anteroposterior diameter
measures 35 to 6.in.; the greatest transverse diameter between
8} and g in.; the greatest anteroposterior circumference 24 to
20} in.

“Position.—Variations are found in the position of the pregnant
uterus just as in the case of the non-pregnant organ.  These may
be congenital or may be due to acquired causes. Thus, the uterus
may be symmetrically placed, its long vertical axis being in the
middle line of the body: this is more common in primipara
Frequently the whole organ is placed nearer one side of the pelvis
than of the other.  In many cases the long axis is oblique to that
of the body.  This is most marked where deviation is caused by
old inflammatory conditions, tumors, distention of the bladder or
intestine.  Webster has recently investigated a specimen in which
marked obliquity and clevation of the sixth-month pregnant uterus
vere caused by an accumulation of urine in the bladder, mainly in
one half of the pelvis.  Of all the deviations found, that of the
fundus toward the right is the most frequent; this is in corre-
spondence with what is found in the non-pregnant state

It is often stated that in the early weeks of pregnancy the
uterus, as a whole, sinks down in the pelvis.  That the enlarging
body, in the erect posture, rests on a greater area of the bladder
md presses more heavily upon it is certain, but there is no satis-
factory proof that the cervix is appreciably lowered if the woman
be healthy and uninjured. It must be remembered that in normal
nulliparae there are variations in the situation of the uterus in the
pelvis, and also that it lics at a lower level in women who have
born a number of children.  Though the difficulty of establish-
ng accurate topographic relationships by clinical means is great,
it may readily be granted that, owing to the softening of the tis-
stes of the pelvic floor and the increasing weight of the uterus,
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there may be a very slight descent of the organ, as a whole, in
the first three months,

I'he normal anteversion and anteflexion tend to become more
pronounced during the carly weeks ; as the uterus grows upward
into the abdomen these characteristics become less marked. During
the late weeks there may be slight descent of the organ, as a whole ;
but more noticeable is the tendency to increased anteversion, the
fundus falling downward and forward. The most marked changes

n of a multipara who died in t hth month of |

nancy I'he fetus and liquor amnii have beer

in the position of the fundus are found in multipara with a relaxed
abdominal wall, especially if there be marked separation of the
recti.  When the latter diastasis exists in an extreme degree the
uterus may fall forward and bulge between the muscles when the
patient 1s erect

It is frequently stated that the uterus rotates on its long axis
as it grows in pregnancy, the movement being either toward the
right or left; most frequently in the former direction, so that the
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left border is moved forward in the pelvis.  In special investiga-
tions made to determine the accuracy of this view, Webster has
shown that there is no proof that rotation characterizes the growth
of the gravid uterus.

Rotation, undoubtedly, is occasionally found, but we cannot
speak with certainty regarding the frequency of its occurrence,

riical mesial section of a multipara who died of tuberculosis in the

« regnancy I'he body was frozen  Barbour and Webster) @ a, Venous

wenta; ¢, umbilical cord; &, vertebrie of fetus; e, uterovesical reflection

/. symphysis pubis; g, bladder ; 4, vagina; ¢ liquor amnii; 7, head of

imbilical cord; /, left lower leg; m, promontory of sacrum; », cervix; ¢
Douglas; 2 rectum

Clinically it is impossible, save very rarely, to estimate it.  The
outlines of the soft and easily moulded uterine bag cannot be
defined, nor can the landmarks necessary to the exact determina-
tion of rotation be made out.  No doubt, in some cases, condi-
tions described as rotation have been really only the moulding of
the uterus on the fetus by the examining hand or against sur-
rounding structures.  Again, rotation has been described where
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it has not been true or inherent, but only accidental, due to dis-
placement by distended bowel or bladder, or to that caused by
old adhesions or cicatrices

In many cases the rotation found in pregnancy is only the
continuance of the condition that was present in the non-preg-
nant state.  We know that rotation is frequently present in the
normal nullipara, and it is not surprising that it is also found in
pregnancy.

Some authors have insisted that rotation exerts an important
influence in modifying the position of the fetus,  Such a state
ment is entirely speculative and is incompatible with our present
knowledge of the anatomy of pregnancy.

Volume.—\Wcebster measured the surface area of the wall

F1G. 60.—Cast of the amniotic cavity in the eighth month of pregnancy.  The v
was frozen (Barbour and Webster 1, Anterior surface ; Z, right lateral surface.  'The
1 the placents ea; the bend on the posterior wall in (4 e
nection of the sacra prom ntory

of the amniotic cavity of the uterus in the beginning of the fifth
month of pregnancy and found it to be 63 sq. in. The cubic
contents measured 610 cc.  In Barbour and Webster's cighth-
month case the arca of the wall was 147 sq. in,, and the capacity
of the amniotic cavity about 158 cu.in, At full term, according
to Barbour, the arca of the wall is about 200 sq. in. Krause calcu-
lates that the uterine cavity at this period is 319 times greater
than in the virgin state

Weight.—The empty full-time uterus weighs from 24 to 28
oz. In the nullipara it weighs about 1 oz, and in the multipara
about 1} oz

Divisions of the Uterine Wall.—In the pregnant uterus three
parts are ordinarily considered—cervix, lower uterine segment,
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upper uterine segment.  The latter two parts together make up
the body of the uterus.  This subdivision 1s not made in describ-
ing the non-pregnant uterus,

The distinction between the three parts is best made out when
sections of the frozen cadaver are made.  To the naked eye the
difference between the upper and lower segments is merely one
of thickness. A well-marked illustration is found in Webster's
section of a fifth-month pregnancy.  There has been much dis-
cussion in recent years as to the na-
ture and relationships of the various
divisions, especially of the lower uter-
ine segment and cervix.  The follow-
ing description is based upon ana-
tomic investigations : The corevr be-
comes softened and congested during
pregnancy, being slightly enlarged in
its transverse diameters during the
carly months, It changes very little
during pregnancy. There is no ana-
tomic  shortening. Descriptions OF  prar et o e
shortening based on clinical exam- nancy (Waldeyer),
ination are entirely unreliable; it is
casy to err, so soft and compressible is the cervix in many cases.
Frozen sections have established the fact that, taking individual
variations into consideration, the cervix is nearly as large at the
end as at the beginning of pregnancy. Barbour gives the follow-
ing table of measurements :

S Number of Average length
cases of cervix
Fourth . . L A (R 5 1.0 cm
Fifth . 3 43
Sixth and Seventh 10 1.0
Eighth 3 43
Ninth ., 4 35
Tenth . 12 g0

The slight shortening of the late weeks is not a true inherent
change in the tissues of the cervix, but a mechanical alteration,
largely due to the weight of the growing uterine body pressing
the softened cervix downward against the subjacent tissues, In
many cases, also, another factor is present—viz., widening of the
cervical canal in the late weeks, In primipara this is usually
marked only in the lower part of the canal immediately before
labor; in multipare some weeks beforehand ; frequently the
whole canal widens so that the presenting part of the fetus may
be felt through the os internum. It is very evident that such

relaxation of the cervix and widening of the canal must be accom-
panied with slight diminution of the vertical diameter. The ex-
planation of cervical dilatation and of the variations found in many
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cases of advanced pregnancy are unknown. It has been sug-
gested that the painless uterine contractions cause it. As well-
marked degrees are found in multipara, an important factor is
undoubtedly the weakened structure of the cervix.  The weight
of the uterine contents in the erect posture may mechanically
exercise some influence.  But an important factor is the increased
scrous infiltration of the cervical tissues during the last wecks,
due to increased congestion of the vessels .qunlp.‘m'\'in; the
interference with the circulation caused by the sinking of the
uterus,

I'he old view that the cervix is shortened in pregnancy because
it is taken up into the lower part of the body must be abandoned.,
I'here is no such process,  The lower uterine segment belongs
entirely to the body and the cervix contributes nothing to it.
On section the wall of the cervix has a felted texture, the spaces
between the bundles of tissue being larger than in the non-preg-
nant state.  Indeed, any increase in thickness may alone be
accounted for by the increased fluid in these spaces. It is casily
distinguished from the lower uterine segment, because the latter
has much less white and elastic connective tissue and a greater
proportion of muscle, which is arranged in a series of plates
parallel to the long axis of the wall.  The transition between the
two arrangements s fairly sharp and distinct.  The cervical
vlands are considerably enlarged and secrete abundant mucus;
the latter forms a large plug that fills the canal.  There is no
sharp transition between the cervical mucosa and that lining the
lower uterine segment, as is the case in the non-pregnant uterus.
I'he relation of the membrances is no guide, for while they may
often be adherent down to the upper end of the cervix, they are
frequently loosely attached or quite frec above it for some distance

Many variations are found in the distribution of the decidual
cells in the mucosa above the cervix.  Here they are often scanty
or degenerated in the late months,  Usually these are not found
in the cervical mucosa, whose connective-tissue cells are small
and numerous, but occasionally a few decidual cells may be found
below the level of the os internum.,

Body-wall.—The differentiation of the lower from the upper
uterine segment is not constantly or definitely marked,  Sections
of frozen cadavers show that many variations are found. Tt is
not known when the differentiation begins, — Sections of the frozen
body made in early pregnancy show that during the first three
months the wall is not thinner above the cervix than elsewhere.
Webster's fourth-month specimen shows a slight difference both
anteriorly and posteriorly ; Waldeyer's later fourth-month speci-
men has a thin wall posteriorly as high as the fundus, whereas
the whole anterior wall is thicker near the cervix than at a higher
level.  In Webster's fifth-month case there is a well-marked
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differentiation into upper and lower segments, much better marked
than in most published cases,

In the sccond half of pregnancy differentiation is much more
frequently noticed, but there are many variations,  Thus, in a full-
time uterus described by Bayer the lower uterine segment meas-
ured 3L in, and in another 3/ in.; in 2 cases of Hofmeier's it

F1G. 62.—~Injected veins and arteries of pregnant uterus (from a preparation by
Hyrtl) (Heitzmann )@ o, Uterine artery ; 4, uterine vein; ¢, vaginal branches of uterin
vtery |, ovarian artery ; e, ovanan vein; /, vaginal plexu

vas about 2§ in.  In 2 cighth-month specimens 1 found the differ-
entiation so slight that it was impossible to make any accurate
measurements.

In most full-time cases the lower part of the anterior wall of
the body is somewhat thinned, varying in different cases. In
Braune's, Waldeyer's, and Braune and Zweifel's specimens it is
thout one-third the thickness of the upper uterine segment.
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Posteriorly the corresponding part of the wall is not thinned,
being as thick or thicker than the upper uterine segment

In some the peritoneum is loosely attached over the lower
segment of the anterior uterine wall, being firmly united to it
above. This relationship is not always present, many variations
being found at different periods of pregnancy. A more constant

F16. 63.—Vertical mesial section of a woman who died in the sixth month of preg
nancy, The uterus was mu displaced upward and to the left as a result of the dis
tention of the bladder by a considerable quantity of urine.  The irregular outline of
the uterine wall is mainly due to manipulations of the body bef freezing : a, Sym
phy pubis; 4, promontory uterine wall; «, fetus; ¢, amniotic fluid ; 7, cavity of
bladder containing urine , &, vagina; 4, rectum

characteristic of the lower segment is the arrangement of the
muscular tissue into a series of easily separable plates, lying in
the long axis of the uterus.  This peculiarity may exist although

the lower sey

cervix the plates spread out and blend with the felted texture of

ment may not differ in thickness from the upper
segment.  The extent to which it may be found varies ; in the
advanced months it is usually between 1 and 3in. Close to the
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the cervix.  The relationship of the mucosa lining the lower seg-
ment to that of the cervix I have already described.

As to the nature of the lower segment there can be no doubt
that it is the lower part of the uterine body, being in no degree
derived from the cervix.  As found at the end of pregnancy it
represents that which forms almost the whole uterus at the fourth
month ; the increase in the organ after this period taking place
mainly in its upper portion. The thinning of the lower segment
is doubtless related, as Barbour has suggested, to the pressure of
the uterine contents, variations being probably mainly due to the
consistence of the segment and to the amount of pressure. In
the erect posture the contents press more directly upon the ante-

F1G. 64.—A, Isolated muscle elements of the non-pregnant uterus; B, cells from the
organ shortly after delivery (Sappey).

rior than upon the posterior wall; this may explain why the
former is more frequently thinned than the latter. As to the
upper uterine segment, it must be noted that it is not usually of
uniform thickness, that part to which the placenta is attached
being thinner than the rest. The statement that a large sinus
usually marks the junction of the lower and upper segments is
not correct.  There is no definite or constant line of demarcation
between the segments in pregnancy.

Changes in the Musculature.—The physiologic changes in
the musculature of the body consist in a hypertrophy of pre-
existing fibers ; they increase fifty to cighty times in length and
two to three times in thickness. New fibers are also developed
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from embryonic cells which are present in the non-pregnant
uterus.  The largest fibers may be as large as S in. in length

The arrangement of the muscular bundles is complicated.
They may be divided into three sets :

1. A thin outer layer, covering the uterus anteriorly and
posteriorly, consisting of longitudinal and transverse bands which
extend into the various uterine ligaments,

2. A thick middle layer, forming the main thickness of the
uterine wall, made up of irregular bands of fibers,

3. A very thin inner layer, whose fibers run transversely ; it
forms concentric bands around the inner end of the Fallopian
tubes and os internum, the latter being very strong.

In the lower uterine segment very little of the arrangement of
the middle layer is found.  In the cervix the musculature is an
irregular, felted mass. A concentric band may often be traced
around the os externum,

Blood-vessels.—The arteries become increased in length and
thickness and are more tortuous during pregnancy. During the
late months diminution of the lumen is frequently observed, due
to a thickening of the intima or outer part of the wall.

The veins also increase greatly.  Their walls are very thin,
being supported by the surrounding uterine musculature.  Thick-
ening of the wall is also found in different vessels toward the end
of pregnancy, and thrombosis is often noted.  There is also great
increase in the lymphatics and nerves of the uterus.  The ganglia
near the cervix become enlarged, and the nervous irritability of
the whole uterus is intensified.

Pelvic Floor.—During pregnancy there is considerable soften-
ing of the tissues of the floor, accompanying an increased quantity
of blood circulating through them. This is of importance in facili-
tating the stretching of tissues occasioned by parturition.  As
regards the disposition of the floor as a whole, the chief change
in pregnancy is that caused by the increased intra-abdominal
pressure.

Measurements made upon the frozen cadaver show that the
floor is somewhat bulged downward during the second half of
oregnancy. This is evident from the increased pelvie-floor pro-
jection as well as the skin distance from the coceyx to the sym-
physis.  The base of the bladder, urethral orifice, cervix, and
bottom of the uterovesical pouch are lower than in the nulliparous
condition. Considerable variations are found in normal cases, due
to individual peculiarities of shape, to different degrees of relaxa-
tion in the tissues, and to differences in intra-abdominal pressure.
Thus, in a primipara during the last weeks of gestation the cervix
is usually at a lower level than in a multipara.  This is due to
the greater resistance of the abdominal parictes to the upward
development of the uterus in the former.  The bladder is usually
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entirely within the pelvis when empty, and is found at different
levels.  As it becomes distended it may nise above the brim, but
as pregnancy advances upward expansion is relatively less marked
than lateral expansion, which may be equal on cach side of the
middle line, or greater on one side than on the other.  Through-
out a considerable period of pregnancy the uterus is elevated by
the well-filled bladder. In a sixth-month specimen studied by
Webster, such displacement of the uterus is well shown.  The
more pregnancy is advanced the less the uterus is disturbed,
and the bladder is forced to distend more transversely.  When
the viscus is distended with urine its upper surface is concave, as
a result of the pressure of the anterior uterine wall.

Pelvic Peritoneum.—It has been widely taught that the entire
peritoneum in pregnancy is elevated by the upward growth of the
uterus.  Recent investigations of frozen cadavers, in which undis-
turbed relationships can be studied, prove that this teaching is
only partially true. They show clearly that the peritoneum

F16G. 65.—Vertical oblique section of pelvis of eighth-month pregnancy.  The
been removed from the uterus (Barbour and Webster)

covering the uterus increases along with its musculature, and that
the stripping of the peritoneum from the posterior part of the
upper surface of the bladder occurs with no uniformity or regu-
lanty. This stripping is generally attributed to clevation by the
growing uterus, but as the growth changes in the organ during
the second half of pregnancy affect chicfly its upper part, it is
difficult to understand how they can affect the peritoneal rela-
tions of the anterior and posterior pouches, It seems, rather, that
the bladder is stripped away from the peritoncum by the sinking
of the pelvic floor, though the former may be the explanation in
some cases.  Owing to the very delicate loose connective tissue
joining the bladder and peritoncum, the latter does not follow the
posterior part of the former in its downward descent.  Usually
the bulging of the floor is most marked necar the end of preg-
nancy. Waldeyer's and Braune's sections show a great part of
the bladder uncovered. In Barbour and Webster's eighth-month
case, where the bladder is not so low, there is scarcely any strip-
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ping of the peritoncum,  The variations that are found are prob-
ably also duc to the different degrees to which the peritoneum is
folded in the uterovesical poucn.  The extent of the stripping
must depend upon the amount of unfolding that takes place.

As ng.ll'lh the lluluh of l)(tll;l.l~‘ there is no elevation of its
central portion throughout the whole of pregnancy.

The lateral relationships of the pelvic peritoneum have been
chiefly studied by Polk and Barbour. They have shown that the
base of the broad ligament is considerably elevated by the ex-
panding uterus, a large arca on cach side being thus uncovered,
In Barbour and Webster's cighth-month specimen the anterior

Symiphysts pubis

F1G. 66.—Full-time pregnancy.  Reconstruction from frozen sections.  Right occipito
or position (Br

layer of the ligament descended below the brim as far as the
center of the acetabulum.  When the uterus was pulled gently
away from the bone at the brim level the layers of cach ligament
were 1) in. apart, although, in the undisturbed condition of parts,
they were so disposed as almost to meet, being folded upon the
cellular tissue between.

In a full-time case in which labor had just begun the highest
lateral point of attachment of the broad ligament was on the right
side, where it was } in. below the middle of the iliac crest; on
the left side § in. lower. The lowest point on both sides was
about the level of the center of the acetabulum, the layers being
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J in. apart on the right side and 1 in. on the left.  The utero-
sacral hgaments extended from near the brim posteriorly down-
ward and forward, to be attached to the uterus 1} in, below the
level of their posterior ends.  The round ligaments increase
greatly in length; at full time they extend trom the uterus down
ward and inward almost vertically, curving forward at their lower
ends toward the internal abdominal rings.  Where they turn for-
ward they may often make a sharp bend, cach ligament being
folded on itself.  The round ligaments are not tense in pregnancy
unless the uterus is so displaced upward as to stretch them some-
what,

The Fallopian tubes at full time are found in different posi-
tions.  Their outer ends are generally packed between the uterus
and the upper part of the iliac fossie.  The ovaries also vary in
their relationships.  Like the tubes, they are capable of a con-
siderable range of movement, owing to the mobility of the upper
parts of the broad lizament, and they may thus vary in position
within certain limits, apart from movements of the pregnant uterus,

Relationships of thz Uterus. —['he pregnant uterus is plastic,
being readily moulded by structures firmer than itself with which
it comes in contact.  Normally, in the advanced stages, it shows
the indentation of the vertebral bodies and posterior half of the
pelvic brim. The bowel, tense with gas or feces, easily makes an
impression upon it,

Fhe more tense the abdominal wall the less room there is
for expansion of the uterus, which consequently is pressed more
backward against the spine.  In a primipara, therefore, the pressure
is always greater than in a multipara.  Where the abdominal wall
is lax the fundus is directed somewhat forward when the woman
is in the erect posture.  When there is marked separation of the
recti muscles this is found in a marked degree.

In the first three months of pregnancy the uterus lics entirely
within the pelvic cavity. As it nses upward the anterior wall
comes into direct contact with the anterior abdominal wall, the
intestines being clevated ; at full time they are in contact up to a
varying distance above the umbilicus.  Above this they are sepa-
rated by intestines ; usually the latter dip very slightly below the
level of the fundus in front of the uterus.  They lie mainly be-
tween the fundus and the liver, and between the posterior abdom-
inal and uterine walls on each side of the spine for a short distance
only below the fundus.  Occasionally, in conditions producing
marked tympanites, the bowels may descend in front of the uterus ;
or they may exist there throughout gestation, as the result of old
adhesions.  Sometimes the omentum alone may lie between the
uterus and abdominal wall below the level of the navel, even in
advanced gestation, though ordinarily it lies in the region of the
fundus,
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I'he highest point of the diaphragm is elevated from 1 to 2 in
at full term; in a case of Barbour's it was opposite the cartilage
joining the cighth and ninth dorsal vertebrae I'he liver, there-
fore, is considerably clevated.  In the pelvis, besides the rectum, a
loop of sigmoid flexure may be found in the pouch of Douglas
Very rarely a coil of the ifleum may be found there

\s regards the relationship of the urcters, it is generally be
licved that they are so protected by their position in the declivity
on cach side of the spine that the uterus does not press directly
upon them,  Frozen sections, however, prove that the pregnant
uterus may mould itself” closely against the pelvie brim and sides
of the vertebral bodies, and it is not unlikely that this exercises
some pressure upon the ureters, especially it the uterus be very
large, the pelvis be small, or the abdominal walls be very tens
When the presenting part sinks in the pelvis there is likely to be
Some INCrease i pressure, (>ee P 314.)

At full time the position of the fundus varies according to the
size of the uterus. It is frequently found at the level of the lower
margin of the first lumbar vertebra.  In the erect posture, if the
abdominal wall be lax, it reaches a somewhat lower level. Ina
primipara it is probably, on the average, lower than in a multipara

Ihe distance from the top of the symphysis to the fundus,
measured with calipers, ranges, on the average, from g} 1o 11 in
when the woman is in the dorsal position.  In the erect posture,
il the long axis of the uterus falls in line with that of the pelvic
inlet, the measurement is diminished.  In a primipara described
by Braune and Zweifel it measured 8} in.

The method of measuring the elevation of the uterus in refer-
ence to the umbilicus should be abandoned on account of the
variability of the latter point.  For clinical purposes it is best to
measure the distance above the symphysis; and it should be
remembered that the outline of the uterus can be accurately
determined only during a period of hardening.

Relation of the Placenta.—The placenta is most frequently
situated entirely in the upper uterine segment, occasionally partly
in the upper and partly in the lower segments, rarely entirely in
the lower,  From a study of 1000 cases Caruso states that it is
most frequently attached to the anterior wall, occasionally to the
‘nnl\'l'inl’ wall, seldom to the l’i;:lll side, very I.lll'l_\ to the left
side, A complete fundal insertion is also very infrequent.  Its
most frequent site is probably the right upper portion of the
anterior uterine wall.  Bayer and Leopold state that when the
placenta is situated anteriorly the Fallopian tubes are parallel to
the long axis of the uterus; when it is attached to the posterior
wall they converge anteriorly. Palm, in describing the relationship
between the placental site and the uterine attachment of the tubes
and round ligaments, states :
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1. When the |)].u’\'llt.l is on the lower part of the postenor
wall the uterus is symmetrical, the tubes and round ligaments
being attached high, somewhat near one another, and at the same
level.

2. When the placenta is on the lower part of the anterior wall
the uterus is symmetrical, but the tubes and round ligaments are
attached wide apart and laterally.

3. When it is posterior and high the uterus is symmetrical and
rounded, the tubes and round ligaments being attached lower and
nearer one another on the anterior wall.

4. When it is anterior and high the uterus is symmetrical and
rounded, the tubes and ligaments being widely separated and
attached laterally.

5. When it is situated on one side, near the fundus, the uterus
is asymmetrical, one corner being more prominent and higher,
the attachments of the tubes and round ligaments being wide
apart at the sides and high.

That part of the wall to which the placenta is attached is
usually thinner than the neighboring portion.  The placental arca
varies in different cases.  On the average it may be said to meas-
ure about one-fifth of the total inner surface of the uterus at full
time,

Intra-uterine Pressure.—Milne Murray has pointed out that
there is a positive intra-uterine pressure during pregnancy, and
that it is greater than the extra-uterine pressure, though the
difference may be very small. It is impossible, therefore, that the
uterine wall can in normal cases be flaccid.  If flaccidity is ever
found in a post-mortem specimen, it is caused by some change,
such as the escape of some fluid from the uterus.

Circulatory System.—Blood.—The total quantity of blood
in the body is increased, accompanying the requirements of the
increased vascular arca in the uterus.  Itis relatively more watery
than in the non-pregnant state. There is less serum-albumin,
more extractive matter and fibrin.  The increase in fibrin elements
is especially formed during the last three or four months, and is
due, according to Nasse, to the breaking up of leukocytes, which
are relatively and actually greater than before pregnancy.  Will-
cocks has shown that the red corpuscles are somewhat multiplied,
but are relatively less abundant than in the non-pregnant state
There is, therefore, a relative diminution of hemoglobin, although
cach red corpuscle has its normal amount or slightly more than
normal.

Ascoli and Edra state that no hyperleukocytosis appears in
the blood of the pregnant woman until just before the expulsion
of the child. Hibbard and White, from observations made in the
Boston Lying-in Hospital, state that leukocytosis is found in more
than 75 per cent. of women in labor, being best marked and more
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frequent in primipare ; the highest counts are found the more
advanced the labor; the leukocytosis is due to an increase in the
polynuclear cells.  Elder and Hutchinson, in 11 cases at term,
found an average of 14,522, the counts varying from 8coo to
25,000. Cabot states that most primiparie show a moderate increase
of all varicties of leukocytes during pregnancy, the average count
being 13,000, In the last weeks there is a rise, the count varying
from 10,000 to 18,000. He found an increase in about 50 per
cent. of multiparae,  He thinks that all varicties of the leukocytes
are multiplicd.  Henderson found an increase in all cases, the
lowest counts being in multipara, though in them the number
never fell below 10,600, In 38 cases at the time of labor he
found the average to be 21,363 ; the lowest count being 10,600,
the highest 36,600, He found that the leukocytosis was smaller
with a male 2 wtere than with a female. In weak and ill-
nourished women the leukocytes are much diminished.  Pray
cgards the leukocytosis as partly due to the increased action of
pelvie lymph glands, and partly to toxemia due to the increased
metabolism,

Heart.—According to Blot the weight of the heart increases
one-fifth in pregnancy; Lohlein states that it is not quite as much.
Ihis is due to muscular hypertrophy accompanying increased
work, which mainly affects the left half, upul.nll) the left ventri-
cle; its wall thickens about 235 per cent. There is also slight
hypertrophy of the right half, for, as Charpentier has pointed out,
there is greater tension in the pulmonary circulation, and this
necessitates more work on the ]‘;lll of that side There is, in
addition, some dilatation of both sides of the heart.  The hyper-
trophy remains for a considerable time during the lactation period,
but gradually diminishes.  There is little, if any, permanent en-
largement, and it is very doubtful if healthy multiparac have, on
the average, larger hearts than nulliparae,  Murmurs often develop
in the cardiac area in advanced gestation ; they usually disappear
within the first two or three weeks of the puerperium.  Lohlein
found them in 68 per cent. of cases; Fritschin 78 per cent. They
are usually soft or blowing systolic murmurs heard at the base
or apex.

Stengel and Stanton state that the outward displacement of
the apex in advanced pregnancy is due to upward displacement
of the diaphragm from pressure.  They state that the murmurs
are due to overaction of the right heart and to distention of the
conus arteriosus,

['he pulse rate is not usually altered. Tt is stated by some
that it is increased ; by others that it is diminished. Jarissenne
states that in pregnancy the pulse rate does not vary from the
horizontal to the erect posture.  (This was pointed out by Graves
in connection with cardiac hypertrophy generally).

Sd
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Duroziez states that after delivery the heart remains enlarged,
save when the woman does not suckle ; in the latter circumstance
it diminishes in size rapidly.

Digestion and Metabolism.—In the carly months the
appetite is often capricious ; nausca and vomiting being very
common, especially during the second and third months,  In the
late months digestion is “usually more active and the appetite
keener; during this period there is a great tendency to constipa-
tion.

The woman increases in weight apart from the growing uterus
and ovum. There is usually a gain of 10 to 15 pounds during
pregnancy, the gain being most marked during the last two
months, In some cases the increase is much less than 10 pounds ;
in others considerably greater than 15, The increment exists
mainly as adipose tissue, which is most noticcable in connection
with the mammae, Lips, and abdominal wall. It is also found in
the omentum and elsewhere.  This accumulation represents mate-
rial to be used in supplying nourishment to the future child

Winckel estimates the average gain in weight in pregnancy,
from all causes, as 1770 gr.; of this 1000 belong to the ovum,
150 to the increased genital organs, 620 to the rest of the body.

Skin.—The activity of the sweat and schaceous glands s
heightened.  The hair often improves in quality, and, if it has
been previously falling out, ceases usually to do so.  Pigmenta-
tion develops in various parts—-. ¢, middle line of abdomen,
areolie of mammee, axillae, external genitals, ete. It is thought
by some that this may be associated with a temporary enlarge-
ment of the suprarenal bodies.  The discoloration does not
entirely disappear after delivery, traces of 1t being found in differ-
ent parts.  Wychgel, working with Veit, states that in the skin
there is an excess of free iron, and Veit believes this is due to the
dissolving action of the fetal syncytium on the maternal blood,
the hemoglobin being set free from the red corpuscles

Respiration.—In advanced gestation respiration becomes
almost entirely thoracic.  There is no diminution in the size of
the thoracic cavity even though the diaphragm is somewhat
clevated, because of the increased basal diameters,  Dohrn shows
that this is more marked in the transverse than in the antero-
posterior diameter,  The amount of carbonic acid gas expired is
considerably greater than in the non-pregnant state.

Temperature.—It is believed that the body temperature is
slightly elevated in pregnancy. Winckel states that on the aver-
age the increase amounts to 2% or 3° C. Gruher noted it in 96
cases, and found the average morning temperature to be 37.46° C,
and the average evening temperature 37.367 to 37.32° C,

Locomotion.—As the abdomen becomes more prominent
the woman alters the position of her body in order to adjust the
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center of gravity, If she is tall she walks with the shoulders
thrown well back ; if short she throws back the whole body.

Urinary System.—The kidneys probably become slightly
enlarged during pregnancy.  The urine is increased in quantity ;
the specific gravity is lower, being about 1014 ; the urca excreted
is normal.  These changes are directly associated with the in-
creased maternal circulation and arterial tension,  Sugar is found
in a number of cases, not a true glycosuria, but a lactosuria due
to the milk-sugar in the blood, derived from the breasts,  This is
more frequently found after delivery.  Peptones are occasionally
found, being thought by many to indicate death of the fetus,
though there is no proof whatever of this.  They are more fre-
quently found after labor, where they are probably duce to changes
in the involuting uterus,  R. Costa states that acctonuria cannot
be regarded as a sign of fetal death.  He has found it in normal
pregnancy, chiefly near full term, and states that it increases during
labor, especially if prolonged; in the puerperium it diminishes,
remaining, however, greater than in gestation for at least six days.
Merletti states that in the last three months of pregnancy bile is
found in the urine in double and treble the amount found in the
non-pregnant state.  He has noted also an increase following
death of the fetus.  Wychgel states that there is an excess of free
iron in the urine of pregnant women as compared with that of non-
pregnant women, and, with Veit, thinks that it may be due to the
hemolytic action of the fetal syneytium on the maternal red blood
corpuscles.  (The appearance of albumin will be considered in
the section dealing with the Pathology of Pregnancy).

Frequency of Micturition.— A5 a result of the pressure of
the uterus on the bladder during the first three months of preg-
nancy, frequent urination is often noticed.  Many variations are
found as regards the duration of this disturbance, Sometimes it
may last only a few days; generally several weeks.  Occasionally
it is entirely absent.  Usually it disappears as the uterus rises into
the abdomen, but it may sometimes persist.  This symptom is
most marked in women who have suffered from prolapse of the
pelvie floor.  In the last month of pregnancy frequent micturition
is again often noticed.  This is due to the sinking of the uterus
that takes place during this period.

Reflex and Electric Excitability.—Tridondani states
that in pregnant women the superficial reflexes are diminished,
with the exception of the abdominal one, which is a little increased
in primiparie.  The deep and tendon reflexes are much increased,
especially the patellar.  The pharyngeal and pupil reflexes are
weakened, the latter showing a condition resembling the Argyll-
Robertson phenomenon.  He also states that the electric excita-
bility is diminished.  All of these changes are more marked in
primipare  than in multipare, and late in pregnancy rather
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than carly. There is a return to normal about ten days after
labor.

Glandular Changes.—The thyroid enlarges, causing in-
creased fulness of the neck.  This hypertrophy, no doubt, is
related to the altered metabolism that characterizes the preg-
nant state. It seems to be well established that the internal
secretion, iodothyrin, exercises an antitoxic or medicinal effect
upon the toxic products of proteid metabolism.  The spleen,
liver, and suprarenals are also enlarged.

CHAPTER I1.
BACTERIOLOGY OF THE VAGINA IN PREGNANCY.

Tuere has been much difference of opinion as to the normal
condition of the vagina during pregnancy, but the causes of their
differences have been recently fairly well clucidated, and at the
present time it may be accepted as proved that the genital canal
tends to be maintained in a state of asepticity by natural means.
Gonner first definitely stated this in 1887, He examined 31 women
and found no pathogenic organisms in the vagina, but only various
germs which would not grow on the ordinary culture media.  He,
therefore, maintained that prophylactic vaginal douches were un-
necessary, and that autoinfection of a woman could not occur.
Daderlein, in the same year, made a series of examinations and
announced that pathogenic organisms were frequently present,
from which cultures could be obtained, and he opposed Gonner,
urging the use of prophylactic douches.

Winter, in 1886, Staffeck, Burgubum and Witte, in 1890, came
to conclusions somewhat similar to those of Daderlein.  Dader-
lein, in 1892, made a further series of examinations in 195 preg-
nant women, and stated that he found two distinct types of
secretion.  One of these, termed normal, was a white, thickish,
crumbly material, acid in reaction, containing epithelial cells,
occasional yeast cells, and many thick bacilli. The other secre-
tion, termed abnormal, was more fluid and pus-like, less acid in
reaction, often being neutral or alkaline, containing many leuko-
cytes, epithelial cells, and all varicties of bacteria, especially cocci
and short bacilli. Cultures from the normal secretion were almost
always sterile.  Those from the abnormal sccretion showed posi-
tive results, various pathogenic organisms being found, streptococci
in 10 per cent. of cases. He obtained the normal secretion in 535.3
per cent. of his cases, and the abnormal in 44.6 per cent. Asa
resu't of his work he modified his original view, stating that in
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those women with the abnormal secretion autoinfection might
occur, and that in them prophylactic douches should be em
ployed.

Whitridge Williams, in 1893, examined 15 cases, and found
Daoderlein’s normal secretion in 5 and the abnormal secretion in
10. Cultures of pathogenic organisms were obtained, streptococci
being found in 20 per cent. of all the cases.

Kronig, in 1894, studicd 100 cases, examining the vaginal
scerction of pregnant women in all  conditions, normal and
pathologic, and did not find septic organisms, nor any which
would grow acrobically on ordinary media at body temperature,
save in a few instances gonococel and yeast organisms,  He,
therefore, expressed the view that the vagina of every pregnant
woman not recently  contaminated by digital or instrumental
examination or coitus is aseptic.  In 221 cases he found Daoder
lein's normal sceretion in 117 the abnormal in 104, Of the
former, 30.8 per cent. had an abnormal puerpe ral history, and
20.8 per cent, of the latter,

In 1894 Daderlein challenged the soundness of Kronig's
views,  Kronig thercupon carried out a serics of interesting
experiments on pregnant women, to determine the bactericidal
action of the vaginal secretion.  Cultures of the bacillus pyo-
cyancus were introduced into the vagina.  They were destroyed
in all cases after a number of hours, varying in different instances,
the average being 20 hours,  They were destroyed most rapidly
where the vaginal secretion contained cultures of Daoderlein’s long
vaginal non-pathogenic bacilli; less rapidly in those containing
short rods and cocci.  All I;HIIH;_:['M( .\Lllr]l’\lnt‘m'(‘i introduced
were destroyed within twenty hours; streptococci within six
hours, He concluded that the vagina becomes aseptic, at most,
within two or three days after foreign material is introduced into
it. He also stated that antiseptic douches weakened or destroyed
the natural antiseptic action of the secretion.

Menge, in 1894, confirmed Kronig's views, showing that the
natural antiseptic action exists in the non-pregnant state, though
not so strongly as in pregnancy.  In 1897 Kionig, having investi-
cated an additional large number of cases, emphasized his previous
statements,  He maintained that the work of those who had
found |||lhn renic organisms in the vagina had been faulty ; that
these organisms had been introduced from the vulva as the result
of careless technic.  His own method was so devised as to make
contamination impossible.

Whitridge Williams in 1898 made a new series of observa-
tions based upon Kronig's method of examination, and as a result
corroborated the views expressed by Kronig and Menge, revers-
ing his carlier opinions, which had been based upon faulty tech-
nic. He showed that the ordinary methods employed in obtaining
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the vaginal secretion are likely to introduce organisms from the
vulva, which is rich in pathogenic and other microbes,  His con-
clusion was that there is nothing to indicate that the vaginal
secretion, whether of the normal or abnormal nature described
by Daderlein, contains pyogenic cocci which can cause puerperal
infection.  As regards saprophytes, our knowledge is compara-
tively scanty.  Gonner states that there are none in the vaginal
sceretion, either acrobic or anacrobic. It is not impossible that
some of the non-pathogenic germs which ordinarily exist in the
vagina may occasionally act as saprophytes, but there is no proof
of this as yet,

In view of the above-mentioned results, it is evident that in
the great majority of cases prophylactic douching in pregnancy is
unne Necither is it necessary after labor if the woman be
not exposed to contamination by those who attend her during
parturition.

cessary.

CHARTER I11.
DIAGNOSIS OF UTERINE PREGNANCY.

Tue diagnosis of pregnancy is often easy, but in a considerable
proportion of cases it is such a difficult matter that the most
experienced physician may easily fall into error.  The most care-
ful consideration should be given to the two-fold foundation upon
which the diagnosis is established—viz., the data furnished by the
woman regarding herself, and those obtained through the physi-
cian’s physical examination. The most important of these are the
latter, and in cases of difficulty should be held in far more serious
consideration than the former. Women's histories are often mis-
leading, from stupidity, nervousness, inaccuracy of observation, or
from a wilful desire to deceive; too great caution cannot be exer-
cised in interpreting them, Care must be taken also not to lay
too much stress upon one or other symptom or sign.  There are
many variations in the development of the phenomena of preg-
nancy, and it is important that the deviations from the normal be
continually remembered.

SIGNS AND SYMPTOMS.

Altered Menstrual Function.—In the great majority of
cases menstruation ceases after conception and does not appear
during the course of pregnancy. The non-appearance of men-
struation in a healthy adult woman whose periods have previously
been regular must always justify the suspicion of pregnancy,
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particularly if she is known to have subjected herself to sexual
mtercourse,  In some cases after conception a discharge of blood
may take place from the uterus at times corresponding to men-
struation, even when the relationships of ovum and decidue are
normal.  Most frequently this occurs only once, probably in the
cases in which conception took place immediately before an ex-
pected period.  The discharge is usually derived from the decidua
vera (sometimes from the reflexa), and escapes through the cervix
from the space between the vera and reflexa.  Rarely there is a
monthly discharge on more than one occasion.  The duration
and quantity of blood are usually much less than normal.
Records have been made of a few cases in which periodic bleed-
ings have occurred throughout pregnancy.

When pregnancy takes place in one-half of a bicornute or
septate uterus, such escapes of blood from the other half have
been frequently noted.  In many instances in which discharges
of blood are noted some pathologic condition exists—i. ¢, uterine
polypi, inflammation, malignant discase, placenta pracvia, etc In
cases of gestation outside the uterine cavity, discharges of blood
from the uterus, occurring in great variations as regards frequency,
duration and quantity, arc common, It is, therefore, evident that
errors in diagnosis may arise if it be not remembered that preg-
nancy may be accompanied occasionally by discharges of blood
from the uterus.  As a diagnostic sign the menstrual phenomena
fail, also, when pregnancy occurs during a period of amenorrhea,
due to normal or pathologic conditions. This must be remem-
bered in connection with its occurrence in early life, before men-
struation has ever been established ; in the skipping-time often
associated with the establishment of puberty; during lactation
and the irregular intervals of the menopause.  In some cases the
menstrual type is very irregular, though the woman be healthy,
leading to a simulation of a missed menstruation.  Often the
amenorrhea is due to some local or general disturbance of the
system.

Nausea and Vomiting.—In a large number of cases nausea
and vomiting occur in the first half of pregnancy, apart from any
recognizable pathologic change.  They are generally regarded as
being reflexly caused by the growing uterus, though at the pres-
ent time they are believed by many to be manifestations of preg-
nancy toxemia. The disturbances begin usually during the second
month and rarely last beyond the end of the fourth month.  They
may sometimes develop during the first month, may extend beyond
the twelfth week, occasionally lasting until the end of pregnancy.
In rare cases they may develop during the last weeks.

Many variations are found in the manifestations of these dis-
orders, Often the woman feels nauscated immediately on rising
from bed in the morning. This is frequently accompanied by the
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vomiting of a small or large quantity of acid, glairy mucus. In
many cases the woman has no more trouble throughout the
day. In some cases vomiting occurs immediately or one or two
hours after the first food taken. Some women are troubled
several times a day.  In some vomiting may be brought on by
any exertion, excitement, or agitation.  Rarely the disturbance
occurs only at night, when the woman goes to bed.  Generally
the attack is followed by a fecling of complete relief, but in some
cases by distress; its duration varies considerably.  Salivation
often accompanies the nausea, being in some cases very marked,
Sometimes ptyalism is more troublesome than the nausea,  Rarcly
vomiting is followed by diarrhea.  In most cases women do not
suffer as regards their general health, but occasionally they get
worn, thin, and anemic. (Pernicious vomiting is described on
page 301.) The importance of nausea and vomiting alone as an
indication of pregnancy is not great, since many diseased condi-
tions produce them. Their occurrence as reflex disturbances in
various pelvic disorders must be remembered.

Altered Nervous State.—In some cases no change can be
noted in the nervous equilibrium.  Often there is increased emo-
tional susceptibility, and exhibitions of peevishness, fretfulness,
irritability, and unreasonableness.  Sometimes there is more or
less depression of spirits,  Occasionally there is increased buoy-
ancy and mental activity.  Sometimes greater sluggishness of
mind and enfeeblement of memory are noted.  There may be a
change in the woman's esthetic and moral senses.  She may
become careless, slovenly, dirty ; she may deviate into dishonesty,
untruthfulness, and sometimes lasciviousness,  Her appetite occa-
sionally becomes strangely altered.  She may try to cat sub-
stances which are not used for food—i. ¢, plaster, paper, etc., or
may desire abnormal quantities of such articles as salt, pepper,
vinegar, or may crave for foods which are out of secason,  Some-
times the perversion of appetite is of a very distressing nature,

Quickening.—This term is applied to the woman’s apprecia-
tion of the fetal movements, Generally the sensation is expe-
rienced between the sixteenth and cighteenth weeks, rarcly carlier,
occasionally at a later date. Ordinarily the earliest movements
are compared to a feeble fluttering,  Sometimes a woman never
feels movements throughout pregnancy or only toward the end.
['he movements may often be increased by long fasting, by palpa-
tion of the abdomen, or by application of cold to it. Normally
women feel quickening at about the same time in successive preg-
nancies.  Too much prominence must not be given to this symp-
tom in diagnosing pregnancy. A married woman who has had
children is not often deceived, but others may be.  Movements
of gas in the bowel, changes in the position of tumors, contrac-
tions in the muscles of the abdominal wall, may simulate fetal
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movements.  Occasionally pregnant women describe a sensation
in the carly weeks that is entirely imaginary.  So, also, non-
pregnant women who have exposed themselves to the risk of im-
pregnation may imagine that they feel movements of a fetus,

Mammary Changes.— Enlargement of the breasts usually
takes place, being first appreciable toward the end of the second
month.  This is due to hypertrophy and hyperplasy of the gland
tissues, recognizable by an increased firmness and by an uneven,
knotty character,  The change is generally first distinguished at
the ])\'l'll)h('l“\' of the breast.  In some cases the ('HLII‘;{« ment is
very marked s in others scarcely any increase may be made out
during the whole of pregnancy.  Between these extremes many
variations are found.

In many women mammary increase is partly due to deposit
of fat around the glandular lobules and under the skin, this de-
velopment being most marked during the last three months, The
greater the subcutancous ll(’]l( it the less disting l|) can the lobules
of breast tissue be ln.l][i.lh d.  As a result of the stretching of the
skin caused by breast hypertrophy the cutes vera becomes thinned
in different parts, giving rise to the surface appearance known as
“strie”” These are similar to those found in the abdomen. They
may be faintly or strongly marked, or in some cases entirely
wanting.  They occur around the edge or on the breast surface,
Old striae are white; recent ones vary from a pale pink to a deep
rosy hue.  In some women the whole breast feels full and firm;
in others there is more or less relaxation.  Palpation may causc
some women to complain of pain or soreness in the breasts
Apart from palpation, many describe a feeling of fulness, tingling,
or sensitiveness, especially in the carly months.

Veins.—The veins are larger, and in most cases are scen as
blue lines under the skin, sometimes forming distinct elevations.

Areola.—The arcola becomes darker in color, usually in the
second month, the most marked change occurring in brunets, in
whom it is dark brown. The lighter the woman's complexion
the less pigmented is the arcola.  In some blonds it may appear
pale rose-colored, scarcely any change from the non-pregnant
state being appreciable.  Elevation of the arcola is noticeable
in some cases, giving rise occasionally to the appearance of
a miniature breast. It often appears wrinkled, due to contrac-
tion of bands of subcutancous muscle.  Irritation of the sur-
face, or mental influences, bring about an arcolar puckering,
which is usually accompanied by some forward projection of
the nipple.  Scattered over the arcola are small nodules known
as Montgomery's tubercles, varying in number from two or
three to twenty.  They are enlarged sebaceous follicles.  Their
secretion moistens the skin and may sometimes be very abun-
dant.  Occasionally these prominences may be entirely wanting,
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External to the uniformly darkened areola above described, known
as the * primary arcola,” there appears about mid-term a patchy
pigmentation known as the * secondary arcola.”” It consists of
small, round, pale spots surrounded by darkened skin; in the
center of each spotis the opening of a sebaceous gland.  This
appearance is usually found in brunets, rarely in blonds ; it may
extend over a small or large area.

During the third month and thereafter colostrum may be
squeezed from the nipple, and appears as a clear pale or yellow
fluid in the early months ; later it usually becomes opaque.  In
some instances it may be found earlier than the third month;
in others only toward the end of pregnancy; rarely it cannot
be obtained at all.  In cases where it is abundant it may ooze
from the nipples and then dry and form a scale.  The nipples
usually become larger and more prominent in pregnancy, but
sometimes little or no change is visible. In cases where there
is depression of a nipple the condition may be more marked as
the surrounding tissue increases in size.

Value of the Mammary Signs in the Diagnosis of Preg-
nancy.—In a woman who has never before conceived the various
signs above described are, alone, suggestive of pregnancy. Ina
multipara, in whose breast there are usually strie and permanent
darkening of the areola, they are much less suggestive.  There is
a greater probability of pregnancy if there be a history of cessation
of menstruation and morning sickness.  However,in some instances
such a combination may occur apart from gestation. Any or all of
these breast changes may occur reflexly from various pelvic and
abdominal disturbances—:. ¢, tumors, displacements, chronic in-
flammation ; or they may occur in connection with a disturbed
imagination or other neuroses. In the various forms of spurious
pregnancy they are usually present. It is very rare that in these
states the mammary signs are so pronounced as in a typical preg-
nancy. In ectopic gestation they are usually less marked than in
uterine cases.  If desirous of examining the breasts of an unmar-
ricd girl in whom pregnancy is suspected, it is well to make the
pretence of listening to the heart and lungs in order to distract
her attention.

Abdominal Signs.—Pigmentation.—In the fourth month
a pigmented line begins to be noticed, extending mesially from
the pubes toward the ensiform cartilage. In blonds it is faintly
marked; in brunets pronounced. Ordinarily its width varies from
! to } inch; sometimes it is greater than this. In some cases
it is much more distinct below than above the navel. In dark
women pigmentation may also be very evident in the strie and
in the region of the mons veneris.

Striee develop during the second half of pregnancy, especially
in the last two months. They are termed “ stria: gravidarum ” or
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“lincie albicantes.”  They are stretched and thinned portions of
the connective tissue of the cutis vera.  Recent ones are pale
pink, rosy, or purplish; old striae are white and scar-like.  They
are irregular in shape and size and vary greatly in number in
different cases,  They are mosi abundant in the lower half of the
abdomen and around the navel, and may often be found on the
thighs and buttocks, In the region of the umbilicus the long
axis of the strie are often arranged somewhat concentrically.
Occasionally no strie are produced at all by the distention of
pregnancy.  But this is found only in about 5 or 6 per cent. of
cases,  Sometimes careful scarch may reveal faint traces of stria
where they are thought not to exist, It must be remembered
that these strice are not characteristic of pregnancy, but may b
produced by skin-stretching due to other causes—u. ¢, adiposity,
ascites, abdominal tumors,

separation of the recti, duc to stretching of the linea alba, is
very frequently found in slight degrees in primipara in advanced
pregnancy.  In multiparac it is usually more marked. It may be
found only near the navel or above and below it.  In thin women
it may be sometimes recognized as a depression of the skin between
the edges of the recti. Generally it can best be made out by placing
the hand on the abdomen as the woman brings the recti into
action.  The uterus is very distinetly palpated through the af-
fected arca.  In extreme cases the recti may be separated several
inches, so that in the erect position the anterior wall of the uterus
bulges between them when the woman stands crect. The umbili-
cus tends to become everted as the abdomen increases, so that by
the sixth month its deepest portion is about level with the skin
surface ; thercafter it usually forms a local convexity. In dark
women it is surrounded by a ring of pigment, continuous with the

linca nigra.

The size and shape of the abdomen vary at different periods
in different conditions of the woman and of the uterine contents,
During the first three months of pregnancy, while the uterus is
within the pelvis, it is held by some authoritics that the lower ab-
dominal region is slightly diminished in its anteroposterior diameter
owing to some sinking of the pelvie floor.  This statement is of no
clinical importance, for the cye cannot distinguish any such change.
Bulging of the lower abdominal wall may first be noticed in the
fourth month ; thereafter it progressively increases.  In general
it may be said that the bulging is mesial and symmetrical.  Many
variations from this condition are to be noted.  Asymmetry is
most frequently observed in multiparae,  In primipare whose
abdominal walls are firm and unstretched the abdominal enlarge-
ment is usually uniform ; this is most likely to be the case when
the woman is fat.  Asymmetry is most often due to projections
outward of fetal parts, but it may be due to deviations of the
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uterus as a whole; sometimes it is due to pathologic condi-
tions—. ¢, tumors and other swellings.  The shape may change
in a short time in some cases owing to fetal movements, these
being often visible on inspection,  Ordinarily it is stated that at
the sixth month the fundus reaches the umbilicus, and near the
end of the cighth, the ensiform, This is inaccurate.  The navel
varics in its position and should not be taken as a landmark.  The
ensiform is often never reached at all by the fundus.  The varia-
tions in the size of the abdomen in different cases are mainly
related to the size of the fetus and quantity of liquor amnii, and

L |

ating cephalic prominence by palpation with both hane
r in the pelvis at the side on which the oceiput lies (Leog

to the laxity of the abdominal walls. Citeris paribus, the swelling
is less prominent in primipara than in multipare.  In women with
contracted pelvic brim there is more prominence of the abdomen,
since the uterus and fetus cannot sink within the pelvis.  Its size
is also increased when there are pathologic swellings in the abdo-
men.,

It is often noticed that during the last month of pregnancy
the fundus sinks somewhat,  In primiparac this is generally due
to the sinking of the uterus vertically as a whole (clinically this
is described as a sinking of the fetal head within the true pelvis).
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In multiparae the lower position of the fundus is mainly duce to

descent of the latter forward and downward as a result of increased
weakening of the anterior abdominal wall ;) the distance varies
greatly in different cases, The reason of the sinking of the
uterus as a whole in primiparae is the strength and resistance
of the abdominal wall ; as the vterus increases it is forced in the
dircction of least resistance—z. ¢, downward.  In multiparac it is
rare to find the fetal head within the pelvis at full term, whereas
in primiparac it is the rule. The head may be prevented from

n of upper fetal pole, showing relation of examining hands to

entering the pelvis in primiparie by various factors—i. ¢, con-
tracted pelvis, large head, tumors, and by the attachment of the
placenta to the lower uterine segment.  The uterus may first I
palpated through the abdomen in pregnancy in the fourth month,
when the tundus and part of the anterior wall can be felt. There-
after an increasing arca comes into relation with the abdominal
wall

['he consistence of the uterine tumor varies from time to
time,  In ats softened and relaxed condition it resembles a bag
incompletely filled with water, its outline being difficult to define
In this state the fingers may usually indent the wall so that the
fetus may be palpated. That part of the uterus to which the pla-
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centa is attached is less elastic and more boggy than the rest of
the wall.  In the hardened condition of the uterus the outline
may casily be distinguished and the fingers usually cannot feel
the fetal parts; this change is due to contractions of the uterine
musculature not sufficient to cause pain.  They occur at intervals
varying from five to ten minutes and last from one-half to four or
five minutes,  They are involuntary and independent of external
stimuli, though they may be induced by palpation, cold or heat
applied to the abdomen.  This variation in consistence is one of
the most important signs of pregnancy. It may also be found in
the rare condition of the uterus distended with blood, sometimes
in a soft myoma, or in a greatly distended bladder.  The round
ligaments may sometimes be palpated in pregnancy ; most fre-
quently, however, in labor.  They can best be felt in thin-walled
multipare by passing the fingers from the flanks downward and
forward. The higher the fundus the more distinet are the ridges
formed by them. When the uterus is rotated, that one which is
most anterior is usually most prominent.  The elevated ovary and
tube may sometimes be palpated, especially on one side, it moved
anteriorly by rotation of the uterus,

Fetal parts can rarely be palpated through the abdomen satis-
factorily before the sixth month.  In the late months, if there be
not excessive liquor ammii, if the abdominal wall be thin and
relaxed and the uterus soft, various parts of the fetos may be
felt—z. ¢, breech, head, trunk, limbs. When fetal movements
take place the hand may usually feel them. In the fifth month
they are not very distinet, being compared to a throb. Later
they are recognized as a gliding of the body, head or breech
under the hand, as a series of thrusts when the limbs strike out-
ward, or as combinations of these when movements are very
vigorous,  Often they may be started or made more noticeable
by the application of cold or by deep palpation.  Frequently
no movements may be felt during a period of several hours or
even days; their absence, therefore, docs not mean a dead child
or negative pregnancy.  Movements may be simulated by con-
tractions in the abdominal muscles or by the passage of gas
through the intestines,

On percussion of the abdomen in pregnancy a dull note is
obtained over that portion of the wall of the uterus which is in
dircct contact with the anterior wall of the uterus,  Above this
the note is resonant where the intestines come into relation with
the fundus,  Very rarely the intestines may descend low in front
of the uterus, leading to altered percussion-findings,

Fetal Heart.—The fetal heart sounds become audible usually
hetween the eighteenth and twentieth weeks, when they may often
be heard through a stethoscope applicd near the fundus of the
uterus.  Rarely they may be distinguished three or four weeks
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carlier. In the late months it is heard when the back of the
fetus is within rcach of the stethoscope; in head presentations
below the level of the umbilicus ; in breech presentations above
The sound is compared to the distant ticking of a watch under a
pillow. The rate averages about 130 per minute, the ordinary
range of variation being between 120 and 150, Naegele found
the minimum rate to be go, and the maximum 180 in 600 cases
It is usually about twice the maternal heart beat.

Variations may be noted from time to time in the same fetus
IFrankenhauser believed that sex could be determined by the rate,
males having a slow heart and females a rapid one.  This is a
very unrcliable sign, for although the rate varies inversely with
the size of the fetus, a la female could not be diagnosed from
a small male.  The causes of all variations are not well known
The rate is increased by active movements and by elevation of
maternal temperature. It slows in the early stages of fetal
asphyxiation and increases toward the end of the process. In
labor it rises as the pain begins, and slows toward the period of
maximum intensity, when the heart may sometimes momentarily
cease,  Interference with the cord slows the heart and makes the
sounds weaker,  The heart may be inaudible or faint in a healthy
fetus when its back is turned toward the back of the mother, in
hydramnios, when the abdominal wall is thick, when the placenta
is situated anteriorly, or when the sound is masked by the noise
of gas in the maternal intestines, by the uterine souffle, or by
sounds in the examiner’s car.  Failure to hear the heart, even on
successive occasions, is not alone conclusive of death of the fetus,
When the fetus is very feeble its heart may be heard with dif
ficulty.  Ordinarily a rate lower than 120 must be regarded as
dangerous, especially if irregular.  Several simulations of the
fetal heart sounds must be remembered.  Thus, the car may
mistake maternal pulsations for them In ordinary circum-
stances the error may be detected by placing a finger on the
mother's radial pulse and noting its rate.  1f the latter be very
much quickened from excitement, fever, prolonged labor, or loss
of blood, it may be difficult to distinguish maternal from fetal
sounds.

Uterine Souffle.—This term is applied to a soft blowing
murmur, synchronous with the maternal pulse, heard in the lower
abdominal region.  According to Depaul it first develops after
the tenth week. It is usually best heard about the seventh
month, and is rarely ever absent. It is most distinct over the
broad ligaments close to the uterus, being often more distinct
on one side than on the other, It may frequently be heard also
over a portion of the uterine wall, especially when the placenta is
situated anteriorly.  The sound is caused by the flow of blood
through enlarged arteries in the broad ligament and is not due to
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pressure of the stethoscope.  Pressure may make it disappear.
In some cases a thrill is felt by the hand placed on the abdomen.
Kiwisch states that sometimes a souffle may be caused by the
epigastric arterics,  The uterine souffle may often be intensified
by placing the woman in the genupectoral posture. It may be
heard after the death of the fetus, and often after delivery.
Sometimes it is faint, at other times well marked; it is most
evident in anemic women. It gradually disappears in the puer-
perium. A similar souffle may be heard in some cases of ectopic
pregnancy, and in conditions of enlarged uterus not associated
with pregnancy—. ¢, fibromyoma. Herman and Champneys
state that the souffle of pregnancy is higher in pitch than that of
uterine tumors.

Funic Souffle.—This term, first used by Kennedy in 1833, is
applied to a murmur heard through the uterine wall, synchronous
with the fetal heart beat; it is rarely obtained. It is believed to
be produced by pressure of the stethoscope on the umbilical cord
when the latter rests against the fetus close to the uterus.
Frankenhduser states that it is caused by winding of the cord
around parts of the fetus, by knots in the cord, and by prolapse
of the cord. In some cases the souffle is not derived from the
cord, but is produced by the fetal heart valves and transmitted
through the uterine wall ; thus it may be caused by fetal cardiac
disease or by various temporary conditions,

Fetal Shock.—This term is applied to the sounds produced
by movements of the fetus as heard by the examiner’s car. Con-
tractions of fetal muscles begin about the tenth week. The
sounds produced by movements of the limbs or bady cannot be
heard before the fourteenth or fifteenth week, when they resemble
a faint thud or irregular tapping. In cases where the abdominal
wall is thick or the liquor amnii abundant the sounds may not be
distinguished at this carly date.  Movements of gas and liquid in
the intestine may be mistaken for them; very rarcly the bubbling
of gas due to decomposition in the hiquor amnii

Uterine Signs.—'he various signs presented by the uterus
on abdominal examination after the fourth month of pregnancy
have already been described.  In the carly months also important
points are to be noted.  On inspection the cervix is seen to have
a purplish hue.  This varies in intensity and in the time of com-
mencement ; ordinarily it is faintly marked carly in the second
month.  On bimanual examination the cervix feels softer than in
the non-pregnant state.  This is usually first recognized carly in
the second month, the softening appearing to be superficial. ~ As
pregnancy advances more of the thickness of the cervix is
affected.  In cases in which there has been marked induration of
the cervix as a result of old inflammation there may be very little
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change in consistence.  As a rule, the softening procceeds slowly
until the sixth month ; afterward it advances more rapidly.

As a result of these changes the cervix becomes less casily
definable toward the end of gestation, and to the examining
fingers may scem to be shortened.  (Sce p. g8.)  During the
last few weeks the canal of the cervix is usually patulous,  In
primiparie this is true of the lower portion; in multipare often
of the whole extent.  In the former the os internum  remains
small; in the latter it is frequently so patulous as to admit a
finger-tip.  In the diagnosis of pregnancy too much importance
must not be paid to the condition of the cervix in the carly
months, In the late weeks a very soft and somewhat patulous
state is strongly suggestive of pregnancy.

I'he body of the uterus in the carly months of pregnancy
becomes  characteristically  altered. It enlarges and  becomes
somewhat globular, It varies in consistence, being at one time
soft and difficult to outline, at another doughy and boggy, and
when contractions are present in the musculature hard and non-
clastic.  In the first two or three weeks these changes are recog-
nized with much greater difficulty than in later weeks, so that in
the carliest stage it is rarcly possible to diagnose pregnancy
absolutely from the bimanual examination alone.  After the carly
part of the sccond month the increase in size of the body is
cenerally felt as a bulging through the anterior fornix ; this, of
course, is absent when the uterus is retroverted or retroposed
On abdomino-vaginal or abdomino-rectal examination the wall of
the uterus close to the cervix is usually so soft and compressible
that the opposed fingers appear almost to meet. This is known
as Hegar's sign; in a small percentage of cases it is not well
marked or only partially, 1t is best obtained during the second
and third months,  Braun-Fernwald has emphasized the import
ance of asvmmetry of the uterus as distinguished by bimanual
examination.  This sign is undoubtedly frequently present, one
half of the body appearing to be larger and softer than the other ;
a longitudinal depression may also be felt between the two
portions, This condition may often be detected by the end of the
first month,  The 1\]v|HlH1HH of this sign is nn:mnhtu!l\ the
development of the ovum, in such cases, more in one half of the
uterine cavity than in the other.  In describing the anatomy of the
uterus I have stated that between the globular condition of the
body in the fourth month and the pyriform shape of the late
months there is an intermediate stage, when the fundus begins to
enlarge at the beginning of the fifth month, At this time, on
carcful examination, the commencing upward clevation of the
fundus may be distinguished if the conditions be favorable to casy
palpation.  This stage is, however, a very short one, as the fundal
enlargement soon broadens
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Ballottement is the movement of the fetus or parts of the
fetus in the ammiotic fluid, by the fingers applied to the abdominal
or vaginal wall.  The whole fetus may be thus moved by external
manipulations, especially in the fourth and fith months,  After-
ward, usually only some part of the fetus—i. ¢, head, brecch,
limb, may be moved.  During the ninth month, when the liquor
amnii is relatively diminished, it is not casy to obtain ballottement.
I'he movements are obtained when the woman lies on her back
or side.  The fetal part may sometimes be pushed from one hand
to the other; or it may be moved by a sudden jerk of the fin-
gers, returning against them. When the fetus is very large or
the uterus greatly distended by hydramnios or twin pregnancy
ballottement is rarely obtained.  Ballottement may be simulated
by palpation movements of a wandering spleen, kidney, liver, or
of a pedunculated cystic or solid tumor in the abdomen,

Internal ballottement is obtained by pressing one or two
fingers against the anterior vaginal wall, giving a sudden move-
ment to that part of the fetus lying against the anterior uterine
wall.  The fetus rises, and may or may not settle down again in
its former position.  This sign is best obtained during the fifth
and six months. It is absent in the early months, when the fetus
is very small, and in the advanced months, when the liquor amnii
is diminished in quantity. To examine the patient most satis-
factorily she should be placed in a sitting or half-sitting posture.
Ballottement may be simulated by palpation of pelvic tumors,
especially if complicated with fluid accumulations, kidney pro-
lapsed into pelvis, stone or tumor in the bladder, and by marked
pulsation in the fornix vaginie.

Vaginal Signs.—By the end of the first month slight dark-
ening of the vaginal walls is often noticed, due to increased con-
gestion of the tissues.  In many cases this change begins at later
periods.  Chadwick states that it is noticed in 8o per cent. of
women by the end of the third month.  As pregnancy advances
the color of the wulls becomes (]L'('I) violet, L‘h.’lll_:l ¢ more to blue
in the late months. These changes were first described by
Jacquemin.,  In a few cases there may be few color changes.
I'he wall becomes softer as pregnancy advances, and pulsation of
arteries may be felt distinetly by the examining finger, especially
near the fornix.  The vulva also becomes softer and darker in
color and is more freely moistened than in the non-pregnant
state,

DIFFERENTIAL DIAGNOSIS OF PREGNANCY,

In Early Pregnancy.—Metritis.—A uterus enlarged by
chronic inflammation may be mistaken for pregnancy, especially
if menstruation has been irregular or if one or more periods have
been missed.  The metritic uterus does not vary in consistence
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like the pregnant uterus, nor is there any softening above the
cervix.,  Inocases of doubt it is nccessary to wait several weeks
in order o determine whether or not the progressive increase
in the size of the uterus, characteristic of pregnancy, takes
Iblul\(',

Myoma.—An interstitial submucous fibroid may simulate the
pregnant uterus, especially if the fibroid be soft.  There is, how-
ever, usually no amenorrhea, There may have been a history of
previous abortions or of sterility.  In doubtful cases examination
must be made at intervals of a few weeks in order to determine
the rate of growth. The pregnant uterus grows ‘much more
rapidly than a fibroid.  Sometimes an carly pregnant uterus may
bleed and simulate a fibroid.  Marked hemorrhage is especially
found when there is a placenta pricvia or when there is a threat-
ened abortion from any cause.

In carly pregnancy asymmetry of the uterus is occasionally
noted when the ovum: develops near one Fallopian tube, especially
in cases of a slightly marked bicornute condition.  For a short
while the uterus may be thought to be a fibroid, a fibroid and
pregnancy, or an cctopic gestation may be suspected.  (See p.

)

Enlarged Ovary or Tube.—An ovarian cystoma or an en-
larged ovary containing any kind of fluid, or a distended tube, if
adherent to the uterus or pressed closely against it, may be mis-
taken for a pregnant uterus,  This is especially apt to be the case
if the uterus is retroverted and the swelling is situated in front
and adherent to the uterus,  The alternate hardening and relaxa-
tion of the latter are wanting in the mass, and progressive increase
in size as rapid as that of the pregnant uterus is rarely found.
Menstruation is not likely to be absent.

Ectopic Gestation.—Various forms of ectopic pregnancy are
apt to be mistaken for uterine pregnancy. (Sce p. 416.)

Distended Bladder.—\ bladder more or less distended with
urine may simulate the pregnant uterus.  If, however, a high
rectal examination be made the uterus is found displaced back
ward.  In all doubtful cases the bladder should be catheterized.

Hematometra.—A\ utcrus distended by blood may closely
simulate pregnancy.  As the condition is caused by atresia in or
below the cervix, its nature should casily be established, When
there is atresia of one half of a septate uterus the condition may
be more puzzling and requires the most thorough study.

In Advanced Pregnancy.—Obesity.—A\ fat ahdominal
wall, especially if protuberant or associated with separation of the
recti muscles and enteroptosis, may sometimes simulate the en-
largement of pregnancy, especially if there be amenorrhea.  Some
degree of resonance may be obtained on percussion.  The chief
signs of gestation—z, ¢., fetal heart, fetal movements, fetal parts,
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ballottement, are absent.  The cervix is not soft and the vagina
not discolored.

Flatulent Distention of the Abdomen.—his condition is
similarly distinguished from the enlargement of pregnancy.  (See
Pscudocyesis, p. 138.)

Ascites.—Distention of the abdomen by free ascitic fluid, unac-
companied by new growths, is very rarely mistaken for pregnancy.
The characteristic signs of ascites are not found in the latter con-
dition.  They are as follows : bulging and dulness in the flanks,
resonance in the upper middle portion of the belly as the patient
lies on her back, change in the arca of dulness as the patient
moves her position.  \When, however, ascites is accompanied with
new growths—z. ¢, fibroids, ovarian tumors, or with tuberculous
masses of bowel or omentum, the latter may be mistaken for fetal
parts and ballottement may be obtained.  If there be amenorrhea
the simulation of pregnancy may be marked,  There are, how-
ever, no active movements, no fetal heart sounds, and no varia-
tions in the sac containing the fluid.  The simulation of pregnancy
is intensified if the ascitic fluid be loculated, especially if mesially
placed.

Uterine Tumors.— \ l;ll‘;c solid fibroid, ('~ln‘t'i.l”)’ a soft
myoma, may L‘ll'\'k'l'\‘ resemble the pregnant utcrus. A souffle
may be present, the vagina and cervix may be congested and
darkened, and the consistence of the tumor may vary. Some-
times a submucous fibroid may be felt inside a patulous cervix
and may be mistaken for the head or breech of the fetus,  There
is usually, however, no amenorrhea, but rather menorrhagia or
metrorrhagia.  But, above all, the chief signs of pregnancy—vi
those related to the fetus, are absent.

When the tumor is partially cystic the resemblance to the
pregnant uterus may be very close.  When several fibroids are
present, irregular in shape and pedunculated, they may be mis-
taken for the fetal parts and ballottement may be simulated, espe-
cially if ascites be present.  Sometimes in such cases the patient
may feel the tumors move when she changes her position, and
she may regard them as active fetal movements,  When uterine
fibroids are associated with pregnancy the condition may be mis-
taken even after the most careful examination.  Most frequently
the pregnancy is overlooked.

Ovarian Tumors.— A\ large ovarian cystoma may simulate the
enlarged pregnant uterus, especially when it lies mesially and when
the uterus is so displaced as not to be felt bimanually.  The wall
does not undergo alternate hardening and relaxation, a souffle is
very rarely heard, and no fetal heart sounds are present.  Occa-
sionally projecting secondary cysts may simulate fetal parts, but
there is rarcly a simulation of ballottement.  Menstruation is not
usually absent, or if it is there is usually a history of gradual dis-

'
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appearance and anemia.  Sometimes, however, the tumors may
be found in a period of amenorrhea associated with the meno
li.“l\(

Malig

The author once saw a voung

iant tumors of the ovary may also simulate pregnancy

girl with an abdominal swelling
in whom there were many secondary signs of pregnancy I'he
swelling closely resembled a pregnant uterus, though no fetal
signs were found.  She had never menstruated.  On abdominal
scction the mass was found to be a soft sarcoma of the ovary.
Malignant ovarian growths accompanicd by ascites may simulate
pregnancy, as described above

Parovarian Cyst.—\\'hen sach a cyst is large, occupying the
lower abdominal region, it may also be mistaken for a pregnant
uterus, especially ift the uterus may be so displaced as not to b

palpated.  Its wall is very thin and doces not vary in consistence,
and fluctuation may usually be readily obtained.  Fetal signs are
entirely wanting and menstruation is rarely absent

Other Abdominal Tumors.—\ hydatid cyst may, like an
ovarian cyst, simulate the pregnant uterus, especially if it deve lop
in the pelvis and enter into close relationship with the uterus
Malignant omental and mesenteric growths are rarely mistaken
for the pregnant uterus,  If ascites be present there may be a

simulation, the growths being mistaken for fetal parts A
enlarged spleen may descend into the pelvis and may sometimes
be mistaken for pregnancy As a rule, the signs and symptoms

associated with the enlargement, and the extension of the swelling
under the ribs on the left side, suffice to establish its nature.

Ectopic Gestation.—\"arious forms of advanced cctopic preg-
nancy may simulate uterine gostation,  (See p. 4160.)

In all the above-mentioned conditions that may simulate uter-
ine pregnancy, few or many of the normal signs and symptoms
of gestation may be present—iz. ¢, mammary changes, nausea,
pigmentation, discoloration of the vagina, an enlargement, some-
times progressive and rapid, ete.  In some instancess ballottement
may be felt.  Sometimes the mother may state that she feels
movements,  In all cases systematic investigation and thorough
hysical examination are essential. - Abdominal palpation and the
rectovaginal abdominal bimanual should always be employed. In
every case of doubt the patient should be studied under anesthesia.
When there is no urgency, and in the majority of cases there is
nong, repeated examination at intervals of a few weeks may be
necessary,  Very rarely is an exploratory incision required in
order to establish the diagnosis.  This should be done when it
is felt that the patient may be endangered by allowing the condi-
tion which is confounded with pregnancy to continue, especially
if it should prove to be of such a nature as to require treatment
by abdominal section,




CHAPTER -1V,

LENGTH OF GESTATION; CALCULATION OF THE
DURATION OF PREGNANCY.

Length of Gestation.—The average duration of pregnancy
is ordinarily considered to be 280 days, 40 weeks, g calendar
months, or 10 lunar months, It is impossible to be accurate in
any given case, because the exact time of conception is not
known. There are no symptoms by which this process is made
known cither to the mother or to the physician, Conception may
closely succeed insemination or may not follow it for several days.
Active spermatozoa may live in the Fallopian tubes for three weeks
We are ignorant, moreover, regarding the place of fertilization of
the ovam in any given case, and, if fertilized in the tube, do not
know how long it may take to reach the uterine mucosa. It
scems undoubted there are considerable variations in the normal
length of pregnancy, the reasons being not understood.  In some
women it may be habitually longer or shorter than the average
It is believed by some that the duration of pregnancy is apt to be
short at the beginning and the end of the reproductive era and
longer in the mid-period, It is also stated to be shorter in single
than in married women,

Issmer states that the duration of pregnancy increases with each
child up to the ninth, after which there is a decrease.  He also
says that the average is a little greater in strong women than in
those who are weak. Some authorities hold that it is greater in
women who rest a great deal during pregnancy than in those
who work.

In the domestic animals observations seem to show that the

ith of pregnancy has a normal range of variations. Thus,
Tessier found it to be in mares 311 to 394 days; in cows 241 to
308 tl.l'\'\ Various calculations have been made as to the occur-
rence of labor after a single coitus, The average varies. Matthews
Duncan found it to be 275 days in 46 cases: Lowenhardt 272.2
in 578 cases; Ahlfeld 271 in 425 cases, the difference between the
longest and shortest being g9 days. Hecker found the average to
be 273.5 days, the difference between the longest and shortest being
63 days.

Viability of the Fetus.—The carlicst period at which the fetus
is viable—/. ¢, may survive, is not definitely known.  Many
instances are recorded in which the exact ages of fetuses which
have lived are given, but the figures must be regarded as only
approximately accurate, since the exact age cannot be estimated
cither by maternal or fetal data. The consensus of medical
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opinion favors the view that a fetus born before the one hundred
and fifticth day cannot be viable, and that it is not likely to live in
the majority of cases if born before the latter part of the seventh
lunar month,

In the case of labors during the last month of pregnancy, mis-
takes are doubtless often made in diagnosing as short and normal
those pregnancies that are really premature from abnormal (but
often unknown) causes,  Careful study of the fetus may help in
deciding the true nature of such cases, but owing to the variations
in the size and development of the fetus it is not possible to form
an accurate conclusion,

The law with regard to children born before the full term
varics in different countries.  In France and Italy one born within
180 days after marriage can be repudiated by the husband if there
has been no intercourse between him and his wife before marriage.
In Scotland a birth 6 months after marriage is considered legal.
In England and America no limit is fixed.

Protracted Gestation.—\any cases of prolonged pregnancy
have been recorded, most of which have been calculated from a
single coitus or from death or absence of the husband,  Sir J. Y,
Simpson published an account of four cases in which labor oc-
curred respectively 336, 332, 310, and 324 days after the cessa-
tion of menstruation.  Puppe has reported a case in which the
duration of pregnancy was estimated at 348 days. These and
other similar statistics are open to the criticism that the calcula-
tions based upon menstrual data or the time of coitus may be
quite fallacious

In a number of cases in which pregnancy was believed to be
protracted the fetus was above the average weight, but whether
this is always found is not known. It is difficult to form con-
clusions from the size of the child, because normally it may vary
considerably.  Some authoritics have reported cases in which at
the expected time of confinement ineffective labor pains have come
on and passed away, the actual delivery taking place a month later,
Of course, in these instances error may have been made in the
calculation, and the threatening of labor may have taken place
not at term but a month beforchand. It cannot be denied, how-
ever, that a true * missed labor ™ may sometimes occur.

The law regarding protracted pregnancy varies in different
countrics,  In France legitimacy cannot be contested until 300
days have passed after death of the husband or the last oppor-
tunity for coitus.  The law is the same in Austria.  In Prussia
it is 301 days. In England and America there is no fixed date.
In one State in the latter country there has been a legal decision
in favor of 317 days. In England a child born 304 days after
separation of the parents has been held as legitimate,

Calculation of the Probable Date of Delxvery —\Various
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methods are employed to calculate the time of labor, all of which
are apt to be fallacious and inaccurate

Cessation of Menstruation.—Some authoritics have been
accustomed to estimate the probable date of labor by counting
from the end of the last menstrual period.  Thus, Matthews
Duncan, having noted that the average mterval between the ces-
sation of menstruation and labor was 278 days, adopted the fol-
lowing method: * Find the day on which the female ceased to
menstruate, or the first day of being what she calls “well”  Take
that day nine months forward as 273, unless February is included,
in which casc it is taken as 273 days.  To this add 3 days in the
former case, or 3 if February is in the count, to make up 278,
This two hundred and seventy-cighth day should then be fixed
on as the middle of the fortnight in which the confinement is
likely to occur, by which means allowance is made for the averag
varation either of excess or 1|\'ﬁt‘il'lln"\ " Naegele's method, the
one most commonly employed, consists in fixing a date 250 days
from the first day of the last menstruation.  One may count g
months ahead or go back 3 months and add the number of days
necessary to make the total of 280 days.  For 7 months in the
vear 7 days (in leap years after February 6 days) are added.  In
February 4 days, in December and January 5 days, and in April
and September 6 days only are necessary.

Lowenhardt bases his method upon the view that pregnancy
corresponds to 10 menstrual intervals of 28 days each. He states
that variations in the duration of pregnancy depend upon the
length of the interval, and to estimate the expected labor he
multiplies the interval by 0. Thus, the ordinary interval is 28,
and this multiplicd by 10 amounts to 280. These methods are
not accurate. \When they were introduced it was believed that
ovulation always occurred at menstruation.  Now we know that
an ovum may escape from the ovary at any time during or between
menstruation. It is also known that conception may occur imme-
diately after the last menstruation or just before the period that
should next take place.  Moreover, it is certain that one or more
menstrual discharges may sometimes occur after conception has
taken place. Consequently errors may result from calculations
based on the menstrual data, amounting to a few days or 3 or 4
weeks,  Lowenhardt's method is most unreliable

In many cases menstrual data are of no avail—7. ¢, when
conception occurs before menstruation has begun, in the dodg-
ing periods of puberty and the menopause, in conditions of
amenorrhea due to various causes, in cases in which the men-
strual function is irregular. When discharges of blood, menstrual
or pathologic, escape from the uterus after conception has taken
place the calculation is likely to be fallacious.

Coitus.—Reference has alrcady been made to the calculation
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of the duration of pregnancy by counting from a single coitus,
and the fallacies have been mentioned

Quickening.—Calculations based on the time of quickening
are very fallacious. The time varies considerably in different cases
(sce p. 115), though on the average it may be said to occur about
mid-term,

Size of the Uterus.—The size of the uterus at different periods
of pregnancy has alrcady been described.  (Sce page 3. In
ordinary practice it is usual to estimate the period of pregnancy
by determining the relationship between the fundus of the uterus
and the pelvic brim, and between the fundus and the umbilicus.
These methods are only approximately accurate,  The navel
varies considerably in position and should not be regarded as a
fixed point, especially in multipare. . Then there are variations in
the position of the fundus, due to the tonicity of the abdominal
wall, the amount of liquor amnii, the size and number of fetuses,
the relationship of different viscera, pathologic conditions, cte.

Mensuration of the Fetus.—Mcasurement of the fetal ¢l
lipsoid is made to determine the stage of pregnancy in the later
months.  Ahlfeld has pointed out that the full length of the fetus
is about double the head to breech measurement in the normal
attitude of flexion.  To obtain this measurement it is necessary
to use calipers, placing one pole on the abdomen, against the

: upper end of the fetal mass, and the other in the cervix, care

! being taken to make the fetus lic vertically.  As such a procedure

‘ may be inconvenient, the method has been adopted of measuring
from the top of the pubes to the upper end of the fetal pole, since
this is about the same.  In advanced gestation the measurement
is said to correspond to the number of lunar months passed.

This method gives only approximately accurate results.  The
size of the fetus varies considerably.  Thus, at full time it may
measure from 17} to 19} in. in length. Sutugin gives the follow-
ing measurements :

Lunar month Leng { fetal ¢

Seventh " P SR oo 7.6 in

! Eighth . . . . P 3 OF W E R § n vl b . . 0 8. 3in
1 Ninth

Tenth
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CHAPTER V.
MULTIPLE PREGNANCY.

Twins,—>Statistics as to multiple pregnancies, furnished by
different European and American countries, vary. On the average
twin gestation may be said to occur about once in every 80 or go
pregnancics.

Causes.—The explanation of twin conception is probably to
be explained by atavism, a reversion to an arrangement found in
the lower mammals,  Such a view is strengthened by the occa-
sional occurrence of a multiple gestation both in the tube and
uterus. In the great majority of cases it occurs in the uterine
cavity.

The condition appears to be more common in some districts
than in others. Thus, in Ireland it is more frequently found than
in England or Scotland. It is often a hereditary peculiarity, being
transmitted through the males or females, sometimes in successive
generations, sometimes at intervals, Twins are commonest in primi-
parie, especially in those who are elderly. Sir Arthur Mitchell has
pointed out their frequent occurrence in families which produce
idiots, imbeciles, and those with deformitics—7, ¢, spina bifida,
club-foot, etc.

Varieties.—Twins are binovular or uniovular

1. Binovular.—~These arise from the fertilization and develop-
ment of two ova.  They may be derived from one ovary, each
being in an independent afian follicle ; they may be contained
in one Graafian follicle ; or each ovum may come from a scparate
ovary. They may both develop in the normal uterus, one in each
horn of a bicornute uterus, both in one Fallopian tube, one in
cach tube, or one in the uterus and one in a tube.  In the present
description reference will be made only to the cases in which both
develop in the normal uterus,

Binovular twins are about six times as frequent as the uniovular
variety, and are to be regarded as more normal than the latter.
T'hey may occur at any period of the reproductive life. The chil-
dren are often carried to term and born healthy. Their combined
average weight is greater than in the case of uniovular twins,
I'heir sex may be the same, but often it is different.  Rumpe has
shown that in 101 cases of binovular twins, both children were
males in 31 and females in 16; while in 34 cach sex was repre-
sented.

Relationship in Fetal and Maternal Structures—FEach ovum
is usually covered in the carly stages of development with its
own reflexa. It is also believed that both may sometimes develop

o

-

T e A AT A £ o A




134 MULTIPLE PREGNANCY.

under a common reflexa.  In advanced gestations it is not
possible to decide regarding  the carly  reflexal relationships
Fach ovum develops a scparate chorion.  These may  remain
distinct throughout pregnancy, or bl nding of adjacent portions
may occur, the joined part disappearing, so that a common
chorionic sac may be formed. There is also at first a separate
amniotic cavity for cach embryo.  Very rarely there may be a
disappearance of the contiguous portions of the sacs, giving risc
to onc amniotic cavity. In such a case evidence of the double
origin may be found on careful scarch.  Each fetus has a distinet
]ll.lll'lll.l‘ I'hese may sometimes be so close lug(’lh(l as to make
it appear as if there is only one large single placenta,  The
independence of the two parts is shown in the absence of any
anastomosis between the fetal vessels.  Anomalous insertions of
the cord and placcnta succenturiata are not infrequent in twin
Casus,

2. Cniovular—~Uniovular twins arisc from one ovum. In
some cases two blastodermic arcas are formed, cach of which
develops; in others there may be a single blastodermic area,
which divides, each forming a fetus.  Uniovular twins are to be
considered as decidedly abnormal.  They are born prematurely
much more frequently than the binovular variety, and if they
reach full term are apt to be weak and ill developed.  Abnor-
mality of one fetus is very common in uniovular twin pregnancy,
hydramnios being usually found with it.  Uniovular twins are
always of the same sex.  Their frequency is believed to be about
15 to 20 per cent. of all twin cases.

Relationship of Fetal and Maternal Structures—In the case
of uniovular twins there is always onc reflexa and one chorion,
There may be a single amnion or cach fetus may have its own
amniotic sac,  Ahlfeld says that the former condition is found
only in 8 per cent. of cases.  The placenta is single and generally
large.  The umbilical cords may enter it separately or united.
Usually an anastomosis can be made out between the two sets of
fetal vessels under the amniotic covering of the placenta,

Course and Complications.—Twins often show disparity as
regards size, development, and vitality.  The difference may be
slightly or strongly marked.  The explanation is not fully under-
stood, though one important factor is the nature of the blood
supply to cach fetus ; it is not, however, always possible to state
wherein the nutritional difference exists.  One fetus may some-
times be nourished by a much larger chorionic area than the
other after the degeneration of the chorion laeve.  There may be
a difference in some cases in the nature of the vascularization of
the maternal decidua related to cach chorion frondosum.  Degen-
crative changes may be more marked in the villi connected with
one fetus than in those belonging to the other. Structural
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peculiarities in the embryo may also partly explain differences in
growth and development.  There may be a faulty development
in one cord. In the case of uniovular twins the anastomosis of
the fetal vessels may be such as to favor one fetus more than the
other.

In some instances the less fortunate fetus perishes, and if it lies
in its own amniotic sac it may be expelled from the uterus, the
other fetus developing to full time; in some cases its death may
be followed by expulsion of the entire uterine contents,  Fre-
quently neither of these results is found, as the dead fetus may
remain in the uterus and form with its own placenta and mem-
branes a mole, or it may be pushed and flattened by the pressure
of the ovum which continues to develop so as to form the so-
called fatus paprraccus.  Very rarely one of a pair of twins con-
tained in a single amniotic cavity may be thus changed, the other
continuing to develop.  Death of the fetus is much more common
in the case of uniovular than in the case of binovular twins.
Occasionally one of a pair of uniovular twins develops in a
peculiar relationship to the other as a result of the nature of the
anastomosis between the fetal vessels,  The better-developed
embryo has the stronger circulation, which, through the anasto-
mosis, interferes with the circulation connected with the weaker
embryo, which it gradually uses to a great extent for itself.  The
heart of the weaker embryo gradually atrophies as a result of
this arrangement.  The upper part of its body does not develop,
but becomes a shapeless mass.  The lower part of the body may
develop so that the legs are recognizable, since its nourishment
continues because of the circulation of blood through its umbili-
cal vessels.  The embryo thus altered is known as the acardiac
monster ; it is a mere appendage to the healthy fetus,

Very rarely, when twins are alive and unequally developed,
one may be expelled from the uterus some weeks before the
other, which continues to develop.  This probably only happens
when the amniotic cavities are distinct, especially in the case of
a malformation of the uterus marked by its division into halves.
Premature complete emptying of the uterus is believed to occur
in more than 60 per cent. of twin cases.

Hydramnios is often found in twin gestations, and hydatidi-
form degeneration of the chorion is not infrequent.  Placental

infarcts of various sizes are common. Faulty conditions of an
umbilical cord may be present.  Sometimes the cords of twins in
one amniotic sac become knotted or twisted and may thus lead to
their death.  Fetal malformations may be found espe

ally in the
case of uniovular twins. “lampsia, albuminuria, and edema of
the suprapubic cutaneous tissue and of the lower limbs are fre-
quent. At full time the fetuses are unusually equal in size, the
average weight being g} pounds, the weight of each varying from
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3 to 7 pounds. In about 63 per cent. of cases twins are of the
same sex, these being all the uniovular and some of the binovular,
In slightly more than 50 per cent. of the cases in which the sex
is the same the twins are male; in a little less than 50 per cent,
they are females,

Diagnosis.—The diagnosis is often uncertain, and may not be
established until labor occurs.  In pregnancy twins may be sus-
pected from unusual size of the uterus.  This has no positive
value, however, since it may be due to a large fetus, excessive
liquor ammii, or a tumor. A\ large uterus without excessive amni-
otic fluid, in which there is limited mobility of the fetus and an
unusual number of projecting fetal parts, is strongly suggestive
of twin gestation.  The information to be derived from palpation
and auscultation is most important.  Sometimes a sulcus may be
felt in the uterine wall between the two fetuses,  This is often
absent and may be due to other causes.  The outlining of two
distinct fetal heads or two backs is an important sign.  Ahlfeld
states that if two fetal poles are found more than 11§ in. apart in
advanced pregnancy, there is a strong probability of the presence
of twins, The detection of two fetal heart sounds in different
positions, especially if they differ in rhythm, is conclusive, Of
course, different heart sounds may never be heard in some twin
pregnancies, even where both fetuses are alive, owing to their
disposition ; or only one may be heard, because of the death of
one fetus,

Disposition of the Twins.—At full time many variations are
found in the disposition of the twins.  In 8gg cases of labor
tabulated by Kleinwachter and 203 by Reuss the presentation
was as follows: Both heads in 49 per cent.; head and breech in
31 per cent.; both breeches in 8 per cent.; head and brecch in
6.18 per cent.; breech and transverse in 4.14 per cent.; both
transverse in 0.35 per cent. The transverse presentations were
aenerally secondary to sudden emptying of the amniotic fluid or
birth of the first fetus, the uterus being large and relaxed.

Triplets.—Triplets are said to occur in the proportion of 1
in 6000 to 10,000 pregnancies.  They may develop from three ova ;
two may develop from one and one from another ; or it is believed
that the three may arise from one ovum.  Walla has reported a case
of premature labor in which there was a common placenta and
chorion and three separate amniotic sacs.  There is, therefore, a
rence as regards the relationships of placenta and membranes.

Sometimes one or two of the fetuses may die during pregnancy,
each becoming a fatus paprraccus.
Quadruplets and quintuplets are very rare.
Superfecundation.—This is defined as the fecundation at or
near the same time of two separate ova by two separate acts of
coitus.  This appears to be established by the case of a woman who
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had intercourse with a white man and a black man ncar the same
time, afterward giving birth to a white and a black child.  Similar
instances have been noted in the lower animals.  Thus, a mare
covered by a stallion and by an ass has been known to give birth
to a horse and a mule at one labor.  Superfecundation probably
accounts for a number of binovular pregnancies.

Superfetation.—This is described as the fertilization of two
ova at different periods, one occurring some time after the other
has already developed to a certain extent.  Those who believe
this possible quote the following in proof—viz., the delivery of
two fetuses at different degrees of development ; the delivery of a
mature child, followed after some months by one equally mature.
Those who do not believe in superfctation say that the former of
these occurrences may only be a twin conception, one ovum being
more developed than the other; in the second instance the condi-
tion may be that of a double pregnancy in a septate or bicornu-
ate uterus. An interesting case of this nature is as described by
Ross, of Brighton, England! A woman had a miscarriage of
twins on July 16, 1870, and on October 31 was delivered of a
well-developed child.  In this case there was a complete double
uterus,

The occurrence of superfetation in a single uterus has been
thought possible for many centuries. The Romans had laws pre-
scribing the laws of succession in such cases. To prove it beyond
doubt is very difficult, and such an instance as that described by
Tyler Smith, at first sight, appears difficult of any other explana-
tion. . A primipara miscarried at the end of the fifth month, and
a few hours later discharged a well-formed ovum of about one
month. Menstruation had occurred regularly during the preg-
nancy. The uterus appeared to be normal. It is possible in such
a case that the uterus is single so far as regards its outer contour,
but divided by a septum internally. Such a condition is practi-
cally the same as the bicornuate uterus. It is frequently stated
that superfetation is impossible because ovulation ceases in preg-
nancy. While this is usually the case, there are exceptional in-
stances in which ova are shed. Itis also said that ova cannot
reach the uterine cavity on account of the closure of the uterine
end of the Fallopian tube by the development of the decidua.
There is no proof that these ends become so occluded as not to
allow an ovum to enter the space between the vera and reflexa,
at least in the early months. Great variations are found as
regards the time of obliteration of this space. It has also been
stated that the thick mucous plug in the cervical canal prevents
the spermatozoa from passing up. It is likely, however, that they
may penetrate mucus in the pregnant as in the non-pregnant state.
Y Lancety 1871, vol. i, p. 188,
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CHAPTER Vi,
PSEUDOCYESIS (FALSE OR SPURIOUS PREGNANCY ).

I'nis is the condition in which a woman believes herself to be
pregnant, though no conception has occurred. It may be found
at any period of the reproductive life, though it is probably most
frequent near the climacteric; it is not infrequent in unmarried
women who have had illicit intercourse and fear that they have
been impregnated, or in young married women who are very
anxious to conccive.  In many cases there is a disturbed mental
state, various neuroses being manifested.  Sometimes the delusion
may be fixed and retained for years, Occasionally marked mental
disorders may develop. In many instances the simulation of preg-
nancy may be most marked, various signs and symptoms being
present—u, ¢, cessation of menstruation, mor mng sickne ss, changes
in the breasts, swelling of the abdomen, movements, ete.  In every
case careful examination should be carried out under anesthesia,
and it is often advisable to do this in consultation, in order to give
satisfactory assurance to the woman as to her condition, In a
number of instances pelvic or abdominal discases may be found—
7. ¢, new growths, displacements, inflammatory swellings.  These
may be large enough to cause abdominal enlargement. Some-
times the latter is merely due to adiposity ; sometimes to relaxed
parietes with enteroptosis.  Ascites may be the cause of enlarge-
ment in some cases. Occasionally irregular action of the abdom-
inal muscles leads to the appearance of a swelling ; frequently it
is due to gascous distention of the intestines. Occasionally a
woman with the delusion of pregnancy may have a spurious
labor when she believes herself to be at full term.  An interest-
ing historic case of this nature was that of Bloody Mary, Queen
of England.

CHARTER VII,

HYGIENE AND MANAGEMENT OF PREGNANCY.

Care of the Alimentary Tract.—During pregnancy the
diet should be simple, nutritious, and regular. Heavy breakfasts,
late suppers, excessive indulgence in tea, coffee, alcoholics, indi-
gestible and rich food, should be avoided. In many cases women
are satisfied with the ordinary articles of diet. Often, however,
there is marked capriciousness, and it may be difficult to satisfy
their peculiar fancies and conform to a normal dietary., It is
advisable that the quantity of nitrogenous matter in the shape of




CARE OF THE ALIMENTARY TRACY 139

red meats should be strictly regulated.  Indeed, it is well, as a
rule, that the latter should not be taken more than once daily
Fruit, vegetables, and liquids, especially milk, should be freely
allowed.  During the carly months, when nausea exists, it may
be necessary to sclect the articles of food with great care, and
occasionally such preparations as koumiss, peptonized food, plas
mon, beef juices, cte., can alone be digested.  In many cases the
nausca is manifested only in the carly morning, the woman being
afterward able to take ordinary meals,

When the morning sickness is very troublesome various meas-
ures may be ;uluph' , A cup of cocoa, chocolate, coffee, tea, or
beef tea may be given before the woman leaves her bed.  Some-
times a small Seidlitz powder given before rising will control the
nausca, Occasionally a small dose of vin, ipecac, (Myv., in a wine-
glassful of water), sipped three or four times at intervals of ten
minutes, may be beneficial.  Often the nausca is accompanied
with heartburn and acid cructations, In this condition sodium
bicarbonate or light magnesia is valuable; somctimes a large
dose of the latter at bedtime acts satisfactorily.  When there is
no constipation a mixture of milk and lime water is often
satisfactory.

When there is constipation an attempt should be made to
change the habit by attention to the dictary—/ ¢, diminishing
bread, meat, and fluids and allowing plenty of fruit and vege-
tables. Sometimes a glassful of pure water or of salt water at
bedtime or before breakfast suffices.  Well-salted beef tea or
chicken tea at bedtime may also be used for the same pur-
pose.  When dictetic measures fail, laxatives may be used—i. ¢,
pulv. glyeyrr. co., mineral waters (Hunyadi Janos), cascara sa-
grada, maltine with cascara, sodium phosphate, etc.  Strong
purgatives should not be used save when other agents fail.
Enemata should not be used as a routine.  Occasionally they
may be used when the lower bowel is loaded and the woman
feels uncomfortable.  For this purpose one or two cupfuls of
warm Castile soapsuds or of warm water containing a little salt
may be used. In cases where the nausea is very bad and the
patient’s strength is reduced, it is necessary to use such measures
as lavage of the stomach, stimulation by champagne or brandy,
rectal feeding,

Prochownick urges that in women who are very fat the abdom-
inal muscles are apt to be thin and the uterine musculature weak
in labor, He advises, thercfore, that such should be dieted, so
as to reduce the obesity, massage and exercises being adopted
to improve the muscular tone.  Women reduced by discases—
7.¢., chlorosis, by previous numerous labors, overwork, bad hygienic
conditions, etc., should be dieted with great care, so as to improve
their health. Frequently a few weeks' rest in bed is advisable,
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light massage being given during this period.  In those who have
previously been unable to nurse Prochownick recommends plenty
of carbohydrates in addition to the ordinary quantities of the other
constituents, along with gentle massage of the breasts, the latter
being carried out during the six weeks before labor,

Exercise.—Moderate regular excrcise is valuable,  The
woman should walk in the open air, though not to such an
extent as to fatigue herself.  In warm weather she should as well
sit outdoors as much as possible or drive.  Moderate cycling is
allowable in the carly months.  Horseback-riding, driving over
rough roads, heavy lifting, straining, hard work, must be avoided.
The rooms in which she lives should be well ventilated both night
and da Long standing on the feet should be avoided.  Long
raillway journeys are not, as a rule, advisable. A valuable exercise
for pregnant women may be obtained by the use of light wooden
dumb-bells, or by the movement of a light weight suspended over
a pulley. In some cases regular daily massage of the limbs is
advisable as an adjunct to other exercises; it is very beneficial,
and occasionally may be the only exercise permissible,

Rest.—The nightly sleep should be regular and undisturbed.
It is often advisable to supplement this by a nap of an hour or
two in the morning before the midday meal. At any rate, it is
advisable, especially during the second half of gestation, that the
woman should lic for an hour or more during the day on a flat
sofa or bed. If she is troubled with a feeling of weight and
dragging in the abdomen, or of weakness, pains, or cramps in
the limbs, great relief is usually given by rest for an hour or more
on a straight, inclined plane, the pelvis being twelve or eighteen

‘ " inches higher than the head. Sometimes the discomfort most

I f quickly disappears if the genupectoral posture is adopted for a

! ‘ short time,

‘

Clothing.—The clothing should not constrict the chest or

abdomen and corsets should be abandoned.  The skirts should

! be suspended directly from the shoulders or from a loose waist ;
| they should not be tied in the ordinary way around the abdomen
nor allowed to drag down the latter. If the breasts are large and

[ heavy they may be prevented from dragging by a well-adjusted
supporter.  Whenever the abdominal wall is lax, the linea alba

stretched, and the recti abdominis muscles separated, a well-fitting

clastic abdominal binder should be worn when the woman is not

l lyving down. It should extend from the pubes to midway between
the umbilicus and the ensiform cartilage. It may be kept from

slipping up by rubber bands which pass around the thighs, If
these cannot be worn with comfort, garters passing from the
stockings to the lower edge of the binder along the front of the
thighs suffice to keep it in position, Constricting garters must not
be worn on the limbs.  The stockings may be suspended from the
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abdominal binder if the latter be worn, or a special form may be
worn which passes around the hip.

Bathing.—Daily bathing of the body is advisable. The water
should not be too hot or too cold; a temperature of 75° F.is
satisfactory.  The bath may be taken at bedtime or in the morn-
ing, the skin being well rubbed.

Care of the Breasts.—The breasts and nipples must be
kept clean; water and bland soap or borax (3j to a pint) usually
serve for this purpose. The clothes should be arranged so as
not to press against the nipples. When the latter are small or
retracted they may be drawn out once daily during the last two
or three months of pregnancy, clean fingers or a breast pump
being used. Hardening agents, such as alcohol, should not be
employed. It is more rational to keep the nipples supple, and for
this purpose lanolin or cocoa butter may sometimes be used, If
the colostrum is abundant and oozes from the nipples in the late
months, care must be taken to place absorbent cotton over them
and to prevent them from becoming covered with the dried
material,

Care of the Genitalia.—Vaginal douches are not necessary
in pregnancy except when they are required in the treatment of
some pathologic condition. Some women are in the habit of
washing out the vagina with a pint of warm water and experience
increased comfort.  The employment of antiseptic douches in
pregnancy, as a prophylactic measure, is in the great majority of
cases unnecessary.  As a result of the rescarches that have been
made concerning the bacteriology of the vagina (see p. 111), it
is established that there is a normal bactericidal influence exerted
in the genital canal tending to produce continued asepticity, and
that this influence may be considerably weakened by the chemical
action of many antiseptics.

It is only when there is a local acute or chronic infective or
venereal process on the vulva, vagina, or cervix that antiseptics
are necessary to check the pathologic process and to destroy the
chances of a fresh infection during or after confinement.  Sexual
intercourse is generally regulated by the inclinations of husband
and wife, rarely by medical considerations, So many variations
are found as regards this habit that it is impossible to state what
should be the limit of its performance. From the medical stand-
point it is reasonable to advise moderation, especially when the
woman has suffered from previous abortions, and abstinence
during the last month or two of pregnancy. It is wise also to
abstain in the early months at the times corresponding to the
menstrual period. I the husband shows evidence of uncured
venereal disease, coitus should be prohibited during a much
longer period.

Urinalysis.—A regular monthly examination of the woman's




'Wfr_

142 HYGIENE AND MANAGEMENT OF PREGNANCY.

urine should be made during the first seven months of pregnancy,
and afterward once a week or fortnight. The total amount passed
in twenty-four hours should be noted at intervals.  The quanti-
tative estimation of urea is very important.  Carcful qualitative
and microscopic investigations are also nccessary.,

Psychic State.—The variations in the mental condition of a
pregnant woman have already been described. It is necessary
that she be tenderly and tactfully cared for and managed by her
husband and friends.  Much allowance must often be made for
her peculiarities.  She should be protected from worry, shock,
and anxicties,  Her environment should give quictness, cheerful-
ness, and freedom from excitement.

Avoidance of Contact with Disease.—The pregnant
woman should be protected from the risk of contracting the
infectious and contagious discases, both for her own sake and
that of the fetus.  During the last weeks she must be particularly
carcful in this respect,

Obstetric Examination.—After the midterm of pregnancy
the physician should at times carcfully examine the abdomen and
pelvis externally, and once or twice should make a thorough
bimanual examination.  The knowledge thus gained may often
prove of the greatest value in deciding the course to be followed
in the future care of the patient.  In private practice there is
widespread neglect to carry out systematic physical examination
in pregnancy, and the resulting misfortunes are conscquently
numerous,  The investigation is made to determine: 1, Whether
or not pregnancy exists ; 2, the period of pregnancy ; 3, the num-
ber of fetuses in utero; 4, the attitude, presentation and position,
size and general condition of the fetus; 3, the existence of abnor-
mal or pathologic changes in fetal or maternal tissues ; 6, the size
and shape of the pelvis ; 7, the probable time of confinement; 8,
the prognosis in the case.

Special stress must be laid on the importance. of obtaining
information, as much as possible, by means of abdominal palpa-
tion, a method which has been greatly neglected in the past.
Experience thus gained during pregnancy makes it more easy
for the practitioner to reduce to a minimum the employment of
vaginal examination in labor, a great desideratum from the stand-
point of aseptic technic. To Pinard is perhaps due the chief credit
for developing the method of palpation in a systematic manner in
recent times,  Mundé, Leopold, Miillerheim, Warden, Maclennan,
and others have devoted considerable attention to it.  In carrying
out palpation the patient should lie on her back, with her lower
limbs extended and slightly abducted and her arms placed along-
side her body. The bladder should have been recently emptied.
The examiner’s hands should be warm. The examination should

be systematic. Leopold advises beginning with the fundus and
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moving down toward the cervix,  Pinard reccommends examining
the lower portion first and the fundus last. Usually it is advisable
in the very beginning to move the hands over the abdomen simply
to accustom the patient to the fecling.  Then the condition of the
abdominal muscles, the position, outline, size, consistence, cte,, of
the uterus may be determined.  An endeavor may also be made
to map out the placental site, round ligaments, and ovaries.  The
practitioner may then stand alongside the patient, facing her pel-
vis, and may place a hand on cach side of the uterus close to the
pelvic brim. The latter should be palpated as far as possible back-
ward from the symphysis.  The abdominal wall should then be
pressed inward and downward in order to determine the present-
ing part of the fetus and its relation to the pelvis.  If the former
has engaged well in the pelvis the inlet is felt thus occupied by a
firm, rounded mass, which in pregnancy is almost certain to be
the head, presenting by the vertex.  Before labor the trunk,
breech, or face is practically never within the pelvic cavity, If
the presenting part be at the brim the fingers may be able to
palpate it to a large extent and to raise it from the brim. It may
thus be possible to state whether it is a head, breech, or shoulder.
If it be a head, careful palpation should be made to determine its
size, mobility, exact position, ete.  When neither fetal pole lies in
relation to the brim the fingers of both hands may usually deter-
mine the absence, and may be approximated more or less toward
the middle line. Sometimes the resistance or thickness of the
abdominal wall makes it difficult to palpate the portion of the
fetus in the lower part of the uterus.  Similar trouble may some-
times be caused by an anterior placenta pravvia, distention of the
bladder, tenderness due to various inflammatory conditions. When
the fetus is premature it may be impossible to distinguish the head
from the breech ; also when the skull is macerated. A tumor of
the uterus or neighboring parts may interfere with palpation. The
middle portion and fundus of the uterus should then be palpated
to determine the body of the fetus, its limbs, and upper pole,
When the breech is at the fundus, it is felt to be an irregular
mass with less uniform consistence than that which characterizes
the fetal head.  Often portions of the limbs are felt near it; they
are usually not felt when the fetal back lies directly anterior.  In
the great majority of full-time cases the breech lies in the right
half of the fundus. When the head is situated at the fundus the
groove of the neck should be sought. The head may also fre-
quently be made to move somewhat apart from the body. This
is not the case with the breech. When the back is palpated it
fecls firm and smooth. Rarely the umbilical cord may be pal-
pated between the back of the fetus and the anterior uterine wall.
The fetal limbs are usually most accessible in dorsoposterior posi-
tions, The feet are usually most in evidence ; they respond more
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markedly than the upper limbs to stimulation of the fetus. The
many other conditions which may be determined by abdominal
palpation are described clsewhere throughout this work

I'he examination in pregnancy should include careful study of
the bony pelvis and genital passage. The pelvis of every primi

para should be carefully measured.  This is also necessary in
multipara if there be anything in the previous obstetric history
to suggest pelvic abnormalitics, The method of carrying out this
examination is given later.  (See Chapter on Pelvic Deformities.)




PART 1.
LABOR.

CHAPTER L

CLASSIFICATION AND CLINICAL PHENOMENA OF
NORMAL LABOR.

COMPARATIVE.

L.apor is more difficult and serious in the human female than
in other animals.  This 1s due to several causes, chief of which
is the peculiarity of the human pelvis as it is modified for the
requirements of the erect posture.  In all mammals below man
the pelvic cavity is practically uncurved.  There is no projecting
sacral promontory, and the conjugate diameter is greater than the
transverse at all levels,  As the diameters do not change, there is
no necessity for such movements of the fetal head as are found in
human labor. The pubic symphysis is relatively lower, so that
the conjugate of the let is relatively increased.  The caudal end
of the spine is very movable, so that resistance is diminished at
the outlet. In the lower mammals the pelvic ligaments and articu-
lations relax markedly in pregnancy, as a rule. The structures of
the pelvic floor are relatively weaker than in man and are more
casily canalized. There is less tendency to lacerations and to
tedious labors.  The fetal head is relatively small and somewhat
conical, and is usually so attached to the spine that the small end
is anterior.  Malpresentations, tumors, and fetal complications are
rare. The placenta is much more easily shed among the great
majority of animals than in the human female. There is no
tendency to hemorrhage or sepsis.  Psychical and emotional con-
ditions exercise little or no influence. It is interesting to note
that domestication is accompanied by increased difficulties in the
labor of animals. Town-kept and stall-fed horses and cattle more
frequently need help than those living on the plains,. Among the
more primitive and barbarian races of mankind parturition is less
complicated than among the civilized. Though the pelvis is rela-
tively smaller among them, the fetal head is smaller and more
conical. The more artificial and luxurious women become, the
greater is the percentage of abnormal parturition.
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CLASSIFICATION OF LABORS.

It is best to describe labors under the wing divisions :

1. Natural, thosc in which the cephalic end of the fetus pre
sents at the brim of the pelvis

. Preternatural, thosc in which the breech or other parts
of the body present. They may divide into breech and transyerse
Cadsus,
;. Anomalous or complex, thosc in which there is risk
owing to fetal or maternal complications

Natural labors may be subdivided into

(@) Normal, thosc in which the vertex presents and labor is
finished without interference within twenty-four hours

) Morbid, those in which vertex cases are delayed or in

which the brow or face presents.  These are prolonged labors
and often demand artificial delivery

It is very evident that this classification is imperfect, but the
same criticism applies to all that have been introduced into obstet
ric literature One that would satisfy the canons of logic would
be too unwieldy for practical purposes. The one chosen is simple
and may serve as a working-basis for the student

CLINICAL PHENOMENA OF NORMAL LABOR.

I'he phenomena of labor are ordinarily studied in three parts:

Stage L—Canalization or dilatation of the cervix and lower
utenne segment,

Stage L.—Expulsion of the fetus

Stage 111.—Separation and expulsion of the placenta and mem
brancs

It is difficult to state the exact time of the commencement of
labor,  Clinically it is usually referred to the first appreciation of
the pains of utc rine contractions by the mother. This is incorrect
if we define the first stage as that in which dilatation or canaliza
tion of the cervix and lower uterine segment is brought about, for
in many cases some degree of dilatation may be developed though
no pains whatever are felt.  Moreover, some degree of dilatation
may take place in certain cases during the last days or weeks of
pregnancy, the mother being quite unconscious of the change
FFor practical purposes the division of the phenomena into these
three groups is satisfactory.  Before considering them n detail,
it is well to recapitulate the changes that are usually noted prior
to the characteristic signs «nd symptoms of labor. These are
variously termed * premonitions,” * premonitory” or " precur-
sory " signs and symptoms )

During the last weeks of pregnancy, the exact period varying
in different cases, the soft parts of the pelvis become more soft-
ened and relaxed.  In primipara the head usually descends into
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the pelvis; in multiparae it lies above the brim, though the fundus
cenerally sinks slightly downward and forward, It is probably
this increased downward pressure that causes increased conges
tion, and consequent softening of the pelvie tissues, by transuda
tion of serum into them. It is also a common cause of frequency
of micturition, hemorrhoids, and difficulty of walking during the
last weeks 3 occasionally edema of the lower extremities is pro-
duced. The sinking of the uterus is usually associated with casier
breathing and with improved gastro-intestinal functions. T have
alrcady referred to the varations in the size of the cervical canal
that may be found during the last weeks, (See p. o7 Women,
especially multipare, often complain of dragging and aching in
the pelvis, chiefly in the evening hours,  These have been termed
lolores presagientes. The phenomena of actual labor are as follows:

FIRST STAGE.
Uterine Contractions.—The painless contractions of preg
nancy become stronger, and in the great majonty of cases cause
the woman pain.  For this reason the term * true pains ” is used

as synonymous with * contractions I'he woman becomes more
restless and likes to sit down, bend forward, or to press on her
sacrum [he pain is felt first in the sacral region, gradually

moving around toward the pubes.  They begin slowly, increase
in intensity, and gradually pass off. At first the intervals may be
as much as half an hour, afterward becoming shorter, It may
show considerable variations.  The pains are involuntary and the
voman tends to complain or cry out, not holding her breath (as
in the second stage). The suffering varies in different cases
Differences are largely dependent upon the nervous temperament
of the woman, though they are also related to variations in the
physical factors. The essential suffering is due, first, to the con
traction of the uterine muscle, being of the nature of the pain
caused by tetanic contractions or cramps in other hollow viscera—
(. ¢, intestine, bladder ; and secondly, to the stretching of the cervix
and lower uterine segment.

During the pains the uterus grows hard and erects itself, the
fundus moving forward from the spine.  The maternal heart is
quickened and that of the fetus slowed.  On vaginal examination
during a pain the cervical canal is stretched.  The true pains of
labor must be distinguished from * false pains.” These vary in
nature and quality. They may be short and sharp, long and con-
tinuous, or irregular. As a rule, they are marked by irregularity.
I'hey are mostly abdominal, rarcly beginning in the sacral region
and moving around to the region of the pubes.  They may be
caused by cramps in the abdominal wall, intestine, or distended
bladder; to old inflammatory arcas within the abdominal and
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pelvic cavities,  They are frequent in cases in which there is
marked bowel irregularity and in conditions of overfatigue. Some
authors believe that they may be produced by irregular contrac
tions of portions of the uterine wall.  False pains may be mis-
taken for true pains. It is usually said that they may be distin-
guished by the absence of stretching of the cervical canal during
the pains, but this is a very unsatisfactory test, since in the very
beginning of labor true uterine contractions may not cause any
change in the cervix appreciable by the finger.  One important
test is the condition of the uterine hml\ durir ¢ the pain.  If there
is no genuine contraction, it will not become hard when the pain
is felt. This is not alw: ays reliable, however, since palpation may
be unsatisfactory on account of the woman's nervousness, sensi-
tiveness, or thickness of the abdominal wall. If the cause be
contraction of part of the uterus, partial hardening may be felt,
Dilatation of the Cervix.—\\ith the recurrence of uterine
contractions dilatation of the cervix gradually takes place.  The

Begtnning dilatation of
internal os

Liiternal o5

Litemal op

sensation to the examining finger of widening and
dilatation of the cervix, and the knife-like ¢

F1G. 69.—Diagram showing the
effacement of the internal os during
the external os tone-half natural size

process goes on from above downward. If a finger be inserted
into the cervical canal, the bag of membranes is felt to grow tense
and to press downward tnml\ against the cervix and adjacent
part of the lower uterine segment during a pain, becoming relaxed
when the pain passes off.  The last portion to be canalized is the
lower end of the cervix, which is felt as a thin ring, becoming
larger as the first stage advances.  In many multipara the ring
may be irregular in thickness and asymmetric in shape as a result
of old laceration and inflammation.  With the increase in size of
the canal a larger arca of membranes is felt.  Very often the
mucous discharge is tinged with blood during dilatation, the
blood coming from the arca from which the membranes become
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separated, This is often termed “ the show.” The rate of dila-
tation varies greatly. As a rule, it is much longer in primipara:
than in multipara. It is more rapid in the late than in the carlier
stages,  When fully canalized the diameter of the os externum
should measure at least four inches.  Reflex vomiting may occa-
sionally be noticed toward the end of dilatation.

Formation of the Bag of Membranes.—As the uterus
contracts the force is distributed at right angles to the liquor
amnii. The cervix and lower uterine segment playing practically
a passive part, and the cervical canal being a point of weakness in
the containing wall of the amniotic fluid, it is easy to understand
why the lower pole of the amniotic sac should be forced down
ward. As the lower segment is stretched the membranes separate
around the os internum as a result of the disproportion brought

F16. 70 —Form of membranes during dilatation, watch-glass (Varnier) - the presenting
part is large and fills the cervix (one-sixth natural size)

about between the membranes and uterine wall.  As labor pro-
ceeds the area of separation extends upward nearly as high as the
retraction ridge. The loosened membranes are known as the
“bag of waters” or “bag of membranes.” It contains liquor
amnii, above which is the fetal head. It forms a hydrostatic dila-
tor when the force of uterine contractions is transmitted through
it. It is composed of amnion, chorion, and decidua, the first
being the toughest and most important element ; the central por-
tion 1s often composed entirely of the amnion, the chorion and
decidua having become separated from it.  The bag may roughly
be compared to a saucer, being symmetrically rounded. Be-
tween pains it is lax and the fetal head may easily be felt above
it.  During pains it bulges down and becomes very tense ; in this
condition it may not be possible to palpate the head. In abnormal

S ———
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cases the bag of membranes may pouch through the cervix some-
what sausage-shaped ; in this state it is practically uscless as a
dilator. In other cases the membranes do not separate from the
uterine wall, and thereby cause delay in labor,

Fia. 71— Form of membranes with less efficient filling of cervix and pely nd larger
quantity of forewaters (modified from Varner

Rupture of the Membranes.— This occurs at various times
in different cases.  Generally it is noticed a little before dilatation of
the cervix is complete; sometimes at the end of dilatation.  In
abnormal cases rupture may occur prematurely or after dilatation

Fic Glove-finger form where the presenting part is small (modified from Varnier)

is complete.  When the membranes are very tough and do not
rupture after dilatation, labor is delayed.  Rarcly they may not
rupture, but may become greatly stretched over the advancing
child, being born intact. The rupture is usually central, but it
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may be lateral; in the latter form the rent sometimes extends
around the bag, so that the latter is born fitting over the head,
and known popularly as a “caul”  Sometimes a lateral tear
occurs prematurely, leading to the slow escape of liquor amnii, a
condition sometimes puzzling to the physician.  With the rupture
there is the escape of a quantity of liquor amnii.  The head then
comes in contact with the wall of the canal, acting as a plug,
whereby the rest of the liquor amnii is prevented from escaping.
Rupture of the membrancs must not be described as deter-
mining the end of the first stage. It is frequently coincident with
the completion of dilatation, but it may take place at other times,
The end of this stage is best described as the completion of
canalization, with rupture of the membranes. A patient's state-
ment regarding rupture is not always reliable; the dribbling of

F1G, 73.—Pear-shaped pouch seen with some cases of macerated fetus (modificd from
Varnier

urine may be mistaken for it.  Rarely there is an accumulation of
fluid between the amnion and chorion, which may burst and be
regarded as a true rupture.

Accessory Powers.—It is generally taught that the acces-
sory muscles are not brought into activity during the first stage
of labor,  While they play no part in dilating the cervix and ought
to be inactive, it is frequently observed that they are employed by
the patient toward the latter part of the stage. The patient may
frequently control them if she be encouraged, but often she can-
not do so.

SECOND STAGE.

Expulsion of the Fetus.—Character of the Pains.— \fter
dilatation of the cervix and escape of the liquor amnii there is some-
times a pause of several minutes, in which the patient may enjoy
a little rest or fall into a doze ; usually, however, the pains soon
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return,  They differ in character from those of the first stage.  The
patient tends to hold her breath and refrain from cryimg out as
he did previously. s the uterine contraction becomes painful
she closes the glottis, fixes the diaphragm, and brings into action
the abdominal and other accessory muscles that increase intra-
abdominal pressure, the viscera being forced downward I'his so
called * bearing-down ™ action is involuntary in character and may
often be noticed during  unconsciousness ; it may, however, be
intensitied by voluntary etfort on the part of the woman.  Indeed,
she often desires to hold firmly to something with her hands,
pressing downward with her feet, thus fixing the thorax and e Ivis
o that she strains as in the act of defecation.  Among many
primitive peoples the woman sits or squats in the very position
employed during the latter act.  In civilized countries she usually
lies in bed during this stage, grasping the bedclothes or a cloth
ticd to the head of the bed, and pressing against an artificial sup
port with the feet, her knees being drawn up.  As the pain passes
off she frequently cries out. “The uterine contractions usually

become more severe and more prolonged as the second stage ad
vances ; they may become more frequent, especially toward the
end.  Great variations are found in these conditions in different
CASes,

Effect of the Pains on the Maternal System.— A rterial press-
ure 1s increased during the pains.  The pulse rate rises until the
| acme of a pain and then slows,  The increase may be largely duc
! to fear, suffering, or nervousness.  The respirations become slower
during a pain.  Urinary excretion is increased as a result of in
creased blood-pressure. Some authorities state that the tempera-
ture rises; others deny this, It is not strange that clevation
should take place from marked nervous disturbance, especially in

{ difficult and painful labors
| Advance of the Head.—In primipara, at the beginning of the
sccond stage in normal cases, the head is usually well within the
upper part of the pelvic cavity ; in multipara: the vertex is at or
just below the brim level,  During the pains the head advances
little by little, the rate varying in different cases. On vaginal ex-

| amination it is found to recede between them.  The occipital end
! gradually rotates, so that when the vulva is reached the posterior
fontanel is in the middle line.  As the head advances the pubic

segment is clevated and compressed behind the symphysis; the
sacral segment is bulged downward, so that the perineum is
stretched in all directions ; its anteroposterior length may amount
to 3 or 4in. At the same time the anus is dilated so that the an
terior rectal wall is exposed ; it is often D-shaped, the flat side of
the letter being toward the vagina,  The anteroposterior diameter
of the dilated anus may be an inch or even more

The labia majora and minora are flattened out.  The head re-
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mains a variable time at the pelvie floor, alternately advancing
during the pains and retreating between them, as a result of the
recoil of the sacral segment. At this time the swelling of the
scalp over the posterior fontanel—the caput succedancum—be-
comes more developed, being most marked when the head remains
long in this position.  As the head descends the fundus uteri
sinks, rising again as the head recedes, When definite advance
through the vulva takes place the back of the head appears under
the pubes, followed by successive portions, the sinciput passing
over the perineum, followed by the face.  This is usually the most

F1G. 74.—Beginning of bulging of perineum by the head, which is visible through the
vulvar opening ( Bumm

painful period, the action of the accessory muscles being generally
vigorous and for a time entirely beyond the woman’s control.  In
primipara: the hymen and fourchette are torn, and often part of
the perincum; in multipare there may be some laceration, but
often there is none.  The head becomes cyanosed during a pain or
continuously ; if the latter, it must be regarded as an indication
that the cord is compressed or that the circulation through the
placenta is seriously interfered with by abnormal pressure on it
or by separation of part of it.

Immediately after the birth of the head, or succeeding a short
interval, pains return. The head is noticed to rotate so that the
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occiput turns to one side—usually that in relation to which it was
placed in the uterus I'he shoulders are next born, their long
diameter being anteroposterior, and afterward the body,  Then
there is a gush of bloody amniotic fluid.  Usually there is no sign
of blood until the child is born unless there be laceration of the
cervix, lower uterine segment, or vagina,  The amount of blood
mixed with the liquor amnii varies. It is usually due to some
laceration, but may occasionally be due to scparation of the
placenta

It is interesting to note the relationship of the fundus and

FiG. 75.—Emergence of head from vulva,  The eaput succedaneum is well shown, and
I Hilatation of 1l i Bumr

upper uteri scgment during the second stage.  The latter
becomes clongated in its anteroposte rior and shortened in its
transverse diameter,  The fundus is as high as it was during the
first stage, or even a little higher, until the head has begun to
escape from the vulva.  These changes are to be associated with
the retraction of the upper uterine segment, the diminution of the
uterine contents as a result of the escape of most of the liquor
amnii after rupture of the membranes, and the gradual extension
of the body and lower extremities of the fetus
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THIRD STAGE.
Separation and Delivery of the Placenta.—A\fter the

birth of the child, accompanied by some liquor amnii, the mother
often has a feeling of relief and is inclined to rest quietly,  Some-
times she may complain of being faint, though the loss of blood
may be small.  In some cases there may be a chill of a purely
nervous character.

The body of the uterus is casily felt through the abdominal
wall, the fundus being at or a little above the level of the umbili-
cus; it is of firm consistence, though not hard, as during a period
of contraction, and may be indented casily with the finger. Ordi-
narily it is flattened somewhat anteroposteriorly and may lic sym-
metrically or obliquely.  After an interval that varies from a few
minutes to a quarter of an hour or more uterine contractions
return, causing the woman pains. The body of the uterus
becomes very hard and slightly reduced in size.  There may be
a series of these pains before the placenta is born, some blood
escaping at the same time.  In the great majority of cases it
presents edgewise ; occasionally by its fetal surface. Its expulsion
from the vagina is due to straining cfforts that the woman makes
These may be partly involuntary ; sometimes they are absent and
the placenta remains undelivered in the vagina.  Or her efforts
may be unable to expel it while she lies in bed.

In some instances there is no interval whatever between the
birth of the child and the expulsion of the placenta, one following
upon the other. It is important that the retracted uterus, before
separation of the placenta, should be carefully distinguished from
the condition in which the placenta lies in the lower uterine seg-
ment, cervix, and upper part of the vagina. In the latter case
the fundus may stand as high or even higher, riding upon the
placental mass ; the upper segment is smaller and harder. Some-
times in this state it may relax and fill with blood, so that the
outline of the organ may not be palpable.  The birth of the
placenta is followed by increased retraction and contraction of
the uterus, so that the fundus sinks, the largest part of the organ
being below the pelvic brim.

Duration of Labor.—It is customary to regard twenty-four
hours as the limit for normal labors, but this is rather long, Spiegel-
berg found in 505 cases the average for primiparae to be 17 hours
and for multiparae 12 hours,  Hecker found it, in primipara over
thirty, 21.1 hours; Ahlfeld, in 82 women over thirty-two, 27.6
hours. The first stage is the longest, but it is very difficult in
many cases to estimate its duration, because dilatation may begin
before pains are felt by the woman, and because it is impossible
to determine accurately when this stage is completed.  In multi-
parie it may average about 7} hours. The second stage in multi-
pare lasts about 1} hours. The third stage averages from 10 to
25 minutes,
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CHAPTER 11
ANATOMY AND PHYSIOLOGY OF NORMAL LABOR.

FIRST AND SECOND STAGES.
THE SOFT PARTS.

Form and Dimensions of the Uterus.—During the
areater part of the first stage the position and size of the main
portion of the uterine body are not much altered.  The exami-

Vertical mesial section of a multipara, who died of tuberculosis early in
re of labor at full tme I'he body was frozen  Barbour and Webster) : a
sinuses ; ¢, cervix; d, pouch of Doug e. tip of coceyx; /

b &, uterovesical

left hand ; 7, symphys
n, urethral oritice \

g Jiqu
reflection of peritoncum

nation of frozen sections reveals variations in the height of the
fundus, but these arce due to various factors—, ¢, individual dif-
ferences in the size of the uterus, variations in the inclination of
the pubes, the position in which the body is frozen, the presence
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or absence of contraction in the musculature.  The influence of
primiparity or multiparity is also of some importance.  In Pesta-
lozza's first-stage case, a sextipara, the fundus was opposite the
first lumbar vertebra, being 11 in, above the pubes; in Pinard
and Varnicr's, a primipara, it was opposite the junction of the
first and second lumbar vertebrae, g} in. above the pubes; in
libone's, a bipara, 9} in. above the pubes; in Schroeder's, a
quadripara, in which the uterus lay in the axis of the brim, 8 in
above the pubes

These figures may be compared with measurements made in

Bxtent of separation of membranes

g g [ Mucous membrane
uiero-vesical 3 G s sesterrh
peritoneun \
Bladder i1\ N\ S Ml Postersor onss
08 int, e
Anierior fornis ————e———— popn

F16. 77.—Portion of tical mesial section of Schroeder’s first st
The head of the fetus and liquor amnii have |
80 far cut away as to show their line of attachment
the more advanced tak
witeriorly below the r
bladder not drawn u

latation of the cer X
s posterior wall, the thinning of the lower segment
¥ 1 extent of ar.

ion of the membrane ni th

full-time cases. In Braunc's and Waldeyer's cases, both multi-
parae, where the long axis of the uterus lay parallel to the spinal
column, the fundus was on a level with the disk between the first
and second lumbar vertebriv, 10 in. above the pubes; in Braune
and Zweifel's case, a primipara, 11 in. above it.  The changes in
the first stage do not appear, therefore, to alter the position of
the fundus. It is undoubtedly lowered when the anterior abdom-
inal wall is very lax, so that the uterus can fall forward when the
woman stands crect. During a strong pain the fundus moves
forward and sinks somewhat, the body becoming more globular
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of labor ( Barbour):
cter; J, uterus; e, left

F16G. 78 Transverse section of hody of uterus in the first
fetus | 4, fourth lumbar vertebira; ¢, left
nta uterine nuss

than in the intervals between the pains; in a case of Barbour's, a
sextipara, first stage, the vertical mesial circumference was 28 in,,

{
!
i
!
|
! {
4%
| .
| b
: )
| g
1
| -
| N TH sverse section of body of uterus in the second stage of labor (com-
pare with Fig (Barbour and W\ : a, Right broad ligament; &, umbilical cord ;
) ndex finger; sinus of wall; ¢ all of uterus; /, fourth lumbar vertebra ; g, left
wreter; A, left broad ligament; 7, spinal column of fetus liquor amnii

the widest horizontal 24.2 in., the coronal 26 in. During contrac-
» moulded by the spine and other struct-

tion the uterus is scarce
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ures ; between contractions moulding readily occurs, It shows
the same variations in position as are found in pregnancy —7. ¢, it
may be \ll.:_:h”'\' lateriverted or rotated,

In the second stage the shape of the uterus becomes altered.
Following the diminution of the uterine contents (in Barbour and
\Webster's second-stage case the amount of liquor amnii in the
uterus amounted to 19 cu, in.; in their cighth-month pregnancy
it was 26 cu, in.) as a result of rupture of the membrances, the
uterine body retracts and becomes less globular, its transverse
diameter in particular becoming lessened (1 refer to cephalic and

O et

v of mem-

branes

Fi1G, 8o.—Second stage of labor. Reconstruction from frozen sections.  Death
probably occurred during a uterine contraction.  The case is abnormal in regard to
the membranes.  They are unruptured and bulge downward as a bag as far as the

vulva (Braune).

breech presentations).  As the head of the fetus descends toward
the perincum the fundus does not sink, as might be expected, but
cither remains stationary or rises. In Barbour and Webster's case
(the only normal second-stage specimen yet described) the head
of the fetus bulges the perincum and the fundus lies g} in.
above the pubes, or opposite the first lumbar vertebra.  This posi-
tion of the fundus is explained by the undoing of the flexed atti-
tude of the child during the progress of labor, leading to its clon-
gation,

In Braune's and Chiari's specimens, in which the second stage
is not at all as far advanced, the fundus is at the junction of the

—a




100 INATONY AND P )

scecond

is parallel with the spinal column

body in Braunc's

during a period of contraction

Case

and third lumbar vertebra
of the body is in line with that of the pelvic brim

suggests

LOGY OF A /11 LABOR
In the former the long axis
; in the latter it
The globular shape of the
strongly that death occurred

In both of these specimens there

is the abnormality of unruptured membranes, a condition that
necessarily somewhat interferes with the normal change in the
shape of the uterus

During the second

stage, in a period of contraction, as the ute-

,
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Fii. 81.—Vertical mesia tion of a woman who died in the second stage of labor
‘ The fetus and higuor amni removed.  “The case is abnormal as regards the mem-
| biranes that were unrupture I 80) (Chiari Limit of separation of mem
bran b, retraction it rovesical peritoneum ; d, bladder; ¢, os externum ; /7,
ymphysis pubi vulva; 4, promontory of sacrum ; ¢, rectum ; 7, pouch of Douglas

rine body hardens and moves forward the fundus temporarily sinks
somewhat, rising again when the pain has passed. Permanent
descent of the fundus only takes place when the head begins to
escape from the vulva. - As the fetus is born the uterine body re-
tracts so as to embrace the placenta, as is shown in Pestalozza's
specimens

Differentiation of the Wall of the Uterus.—A\s

labor
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proceeds a marked differentiation of the wall of the uterus above
the cervix into upper and lower segments is gradually brougiit
about. During the first stage, as is shown by frozen scctions,
this change occurs with considerable variability in different cases.
In Barbour and Webster's carly first-stage case the anterior part
of the wall for 2 in. above the cervix is the thinnest portion; the

F1G. 82.—~Vertical mesial section of woman who died in the second stage of labor
during a pain.  The fetus and liquor amnii are removed, The case is abnormal as
regards the membranes which were unruptured (see Fig. 80) (Braune) : a, Retraction
ring; 4, uterovesical peritoneum; ¢, fundus of bladder; o, os externum ; e, vulva; /

promontory of sacrum ; rectum ; A, pouch of Douglas

corresponding part of the posterior wall is somewhat thicker, being
cqual to the thickness of that part of the wall to which the pla-
centa is attached.

In Winter's early case the wall above the cervix,in front and
behind, measures 4 mm. in thickness for a short distance, gradually
passing into the thicker wall above. In Pestalozza's early case

1
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the wall measures 2 mm. above the cervix, gradually thickening
above,  In Schrocder’s more advanced first-stage specimen the
anterior wall above the cervix is 2 mm. thick for a distance of 5.5
cm,, beyond which the thickness is four times as great ;. posteriorly
itis 2.8 mm. for a distance of 3.5 cm., then becoming 5 mm. thick.

F16, 83.—Vertical mes n of a primipara who fatally poisoned herself in the

cd second stage of he body was frozen. ‘The phenomena of labor
normal Barbour and Webster): o, Retraction ring; 4, lower uterine segment ;
promontor 7. 0s externum ; ¢, pouch of Doug i Jooreetum; g, cocevx ;s 4, liquor
amnii; 7, placenta; 7, retraction ring; 4, lower 1 segment ; /, blaader; m, os
externum ; 2, symphysis pubis urethral orifice ; 2, caput succedancum ; perincum,

In this case the transition is so abrupt as to have been termed a
* contraction ring "' by Schroeder, being about ¢.7 em. above the
os internum in front and g em. behind.  In the other cases men-
tioned no such ring can be demonstrated.

In von Saexinger's first-stage case, in which labor began one
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month before term, the wall above the cervix is thinner than the
part higher up, the posterior being slightly thicker than the an-
terior.  There is a gradual transition between the upper and lower
segments.  In Winter's first-stage cighth-month case a somewhat
similar condition was found. In Lusk’s cighth-month case the
transition between the upper and lower segments was marked by

-
Lildus

F16. 84.—Cervix compressed ween head and pelvie floor at beginning of labor
in a sextipara. (One-third natural size) (Barbour,) The cervix extends from the
tuberosity up to the right-hand a; the vagina is shown, and also the ureter and the
base of the broad ligament; the area on the side not covered with peritoneum being
the shaded space (a,a,a),

a ridge (in this case there was probably premature escape of the
waters).

The most marked differentiation between the upper and lower
segments becomes evident in normal cases during the second
stage, and is marked by a sudden transition in the thickness of the
wall.  The upper segment, while varying in thickness, is generally
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much thicker than the lower segment, which may also vary.  The
lower edge of the upper segment usually projects as a ridge, which
has been variously denominated.  This ridge varies somewhat in
thickness, contour, and position in different cases. It is generally
termed * contraction ring " or “retraction ring, " In Braunc's
sccond-stage case it 1s 4.2 in. from the os externum and 6.6 in.
from the fundus ; in Chiari's 2.2 in. from the os externum and 7.7
in. from the fundus.  This difference is probably due to the fact
that in the former the upper uterine scgment is contracting and
pulling on the lower segment, while the head s high, stretching
it; while in Chiari's the latter has descended low in the pelvis.  In
Barbour and Webster's scecond-stage case the ridge is very dis-
tinctly marked ; above it the thickness of the upper segment
varies, being greatest posteriorly (4 in.), less at the fundus (+
in.), and least where the placenta is attached (} in.). The lower
segment averages Loin, in thickness.  The distance from the
os externum to the retraction ring is 2} in. anteriorly and 31 in.
poste riorly

, following the curvature of the wall.  This difference
15 due to greater stretching of the lower segment behind than in
front, and also to a similar variation in the stretching and thinning
of the cervix.  The inner surface of the segment below the mem-
branes, which were somewhat separated, has a raw appearance.

Cervix in Labor.—Ordinarily the canalization of the cervix
takes place from above downward.  In primiparac especially it can
venerally be made out that the lowest portion in the region of the
os externum is the last to begin to dilate.  The sections show that
the cervix is unequally thinned, the posterior lip being usually
clongated more rapidly than the anterior.  In the most extreme
degree of dilatation the cervical canal has a diameter of four or more
inches ; 1ts wall has about the same thickness as the lower uterine
segment, from which it cannot be distinguished by the naked eye,
as the prominence of the wall at the internal os is entirely obliter-
ated.  The region of the os externum is casily recognized by the
persistence of the fornix vagina as a narrow slit. In Barbour and
Webster's case the latter was | in. deep; the vaginal portion of
the cervix was scarcely | in. thick, but it was of sufficie ntly firm
consistence to cause a furrow on the head of the fetus.  The inner
surface of the dilated cervix was rough and shaggy.

The delimitation of the level of the os internum in the second stage of
labor has been a much disputed question.  Braune, in his case published
in 1872, figured it at the level of the retraction ring. He acknowledged
afterward that this was done without any microscopic examination of the
tissues. He was evidently in error, placing it too high. Bandl, in his
paper in 1876 dealing with rupture of the uterus, also wrongly thought that
the lower uterine segment was the thinned upper part of the cervix, the
level of the os internum being the ridge afterward known as ** Bandl's
ring.""  Chiari published his case in 1878, and from microscopic examina-
tion of the wall fixed the upper limit of the cervix above the os externum,
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1.2 in. anteriorly and 1 in. posteriorly.  Barbour and Webster have made
1 very careful microscopic study of the walls in their case, and have shown
that the cervix does not reach as high as the retraction ring, but is sepa

rated by a thin segment derived from the supracervical portion of the
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15 Vertical mesial section of Barbour and Webster's second
! I'he fetus and liquor amnii have been removed : m, Amniotic surfa
ittached as far down as the wavy line v, between the os inte
retraction ring (»r p, placent sp montory of sacrum;
wch toneum ™ f Dou ridge correspond
fetus; oe, 08 externum b compressed behind pube urethr
interior and posterior vaginal walls; #, rectum ; a, stretched anus; p4
neum

uterine wall. In their specimen the membranes were firmly attached as
low as the retraction ring, below which they were separated Below the
separated edge fragments of membranes were attached in places to the
wall.  Still lower, remnants of cervical glands could be traced as far as
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the os externum.  Between the remnants of membranes and those of cervi
cal glands lay the region of the os internum—about 1.7 in. above the os
externum anteriorly and 1.3 in. posteriorly. Owing to stretching, bruising

1 he
or ¢ Iti
not ¢ il rd
the mother' . / lacenta
rroretraction ring . ps I r ory; wip T « reflection of peritoneur
bladder Il of vagina; pv. posterior

poster
vaginal wall; tretched peri

neam

18 pb

and laceration the surface epithelium was considerably destroyved and the
glands much separated ; it was, therefore, impossible to trace the expanded
os internum with absolute accuracy as a definite line. It could only be
approximately placed
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Zweifel, in his recent study of a case of placenta praevia, in which
turning had been carried out, wrongly describes the cervix as being elon
gated to 3.8 in. in front and 3 in. posteriorly, fixing the upper limit at the
retraction ring.  He claimed that Braune was right in his original statement

It is interesting to note that Leopold, in a very similar case, describes the
length of the cervix as 1 in
adidir
F1 7 ~Cervix of fi 1 I nths' primipara in dilatation period, with
rked rregularity in progress of tion of posterior and anterior lips, 1
r bemng nearly flan 1 (Winter; frozen tion, five ht natural

The great mass of anatomic evidence undoubtedly
show that during labor the vertical measurement of the
normally lengthened not more than about half an inch. The wall
of the cervix and lower segment, while enormously stretched and

Cervix 1s

F1. 88.—Dilating cervix of eighth-month primipara, with pronounced thinning of
posterior lip (Winter ; frozen section, two-thirds natural size)

thinned in the second stage of labor, does not entirely lose its
power of altering its shape by retraction, for Barbour and Web-
ster's specimen shows thickenings corresponding to depressions
on the fetus,




108 ANATONY AND PUYSIOLOGY OF NORMAL LABOR.

During the first stage, though the cervix is thinned and dilated,
so that the os internum is moved away from the os externum, it
does not become clevated in the pelvis until dilatation is well
advanced.  In the second stage both the os externum and the os
internum are higher than at the beginning of labor, the clevation
of the former being much more marked anteriorly than poste-
riorly. In Braunc's casc the distance of the os externum below
the brim anteriorly nn.muul 1{ in,, and posteriorly 33 in.; in
Chiart's, 1in.in front, 2} in, bchind; in Barbour and Webster's,

F16:. 8a0.—Cast of uterine ¢ gina after removal of fetus and liquor amn i
' vanced second stage irbour and Webster): A, Anterior surface
7 ral surface, mp, Mesial plane of body, corresponding to section in Fig, 8
£ fundus uteri; o722, /7, right and left inner ends of Fal i tubes; #, placental are
rr. furrow caused by retraction ri nf, furrow corresponding to depression of neck
of fetus; oe, 0s externum; 17, vag vulva

1§ incin front, 1} in. behind, The lower level occupied by the
posterior lip of the cervix is due to the greater thinning and
stretching of the cervix and lower uterine segment posteriorly.
Vagina.—The softened vaginal wall becomes stretched from
above downward as labor progresses.  The process begins in the
first stage, when the bag of waters is forced downward (luun«' the
dilatation of the cervix. After the waters escape the head of the
fetus acts directly on the vaginal walls. In an advanced second-
stage case-—i. ¢, Barbour and Webster's, the dilatation is so great
that the distance of the anterior from the posterior wall in the
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pelvic cavity reaches 4 in; the wall becomes greatly thinned,
especially posteriorly.  In Barbour and Webster's case its thick-
ness measured only s in.

The posterior wall becomes stretched in a vertical direction,
the anterior wall being scarcely affected in this way.  This is
most evident when the head is low down, bulging the perincum.
Thus, in Barbour and Webster's case the length of the posterior
wall from vulva to os externum measured 7 in, the anterior wall
being only 2in.  In this specimen a considerable proportion of
the clongation belongs to that part of the wall in relation to the
perineum, which is much thinned and stretched from above down-
ward. In Braune's specimen, where the head is not so low, the

Utevovesical pevitoncum

Symphysis

Bag of membrane

F1G. go.—Advanced second stage of labor.  Reconstruction from frozen section
I'he case is abnormal as regards the membranes.  They are unruptured and by
lightly below the head (Chian),

posterior wall measures 5.5 in. in length and the anterior 2.2 in.
In Chiari's, where the head has reached the sacral segment of
the pelvic floor but has not begun to bulge it, the posterior wall
measures 5 in. and the anterior 2.3 in.

Pelvic Floor Projection.—In the first stage there is no
change ; in the second stage there is a slight increase until the
head is actually being born, when it becomes greater. The
increase before this act is much less than is generally taught, the
explanation being the driving downward and backward of the
coccyx and the elevation of the pubic segment of the floor. If

—.
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the bag of membranes persists in the second stage, there may be
some premature bulging of the floor,  The skin distance from
coceyx to symphysis increases as
the sacral segment is pushed down-
ward

Bladder and Urethra.—The
urcthral orifice normally during la-
bor moves posterior to the plane
occupied by it during pregnancy
and 1s slightly elevated. A long-
persisting bag of membranes inter-
feres with this change.  The junc-
tion of the urethra and bladder in
the carly part of the first stage is
scarcely moved from the position
nn'nluul by it during pregnancy,
but toward the latter part and in the
sccond stage is somewhat clevated.
In pregnancy it is placed between 2]
and 3 in. below the brim.  In the
advanced sccond stage (Barbour and
Webster) it lies 13 in. below,

The bladder itself is variously dis-
posed in the different sections, It
has been noted that in pregnancy,
in the empty condition, it is almost
always found entirely within the true
pelvis, only occasionally a small por-
tion rising above the symphysis.  In
the first stage of labor the same posi-
tion is found. In the second stage,
while the main portion lies below the
brim, a small portion is usually found

FiG. o1.—Cast of fetus removed  above,
while frozen from case of primips
who died in advanced secor 1

) In Barbourand Webster's second-
ter stage case a small pyramidal portion
: of the bladder reached 1} in. above

the brim ; the lowest level was 2 in

d area . . . o+ edee 4 . ‘m-
g the HegA ndlentst the poaition! of above the lower ulht of the sym

the anterior fontanel, The lenetr PhVSis ; its transverse measurement,
of the fetus from vertex to breech as it lay compressed against the pu-
13 in.; the flexion of the | nd % Q >

of the head on the chest being less  DES, Was 43 in,

than in pregnancy, ‘The head

partly rotated Analysis of Movements in the Pel-

vic Floor during Labor.—The changes
in the pelvic floor during labor have given rise to differences of opinion
A study of the abundant anatomic sections at our disposal should settle all
important matters in dispute
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With regard to the pubic segment, it might be supposed (as has been
described by some) that, as a result of the forcing down of the uterine con
tents by labor pains, it would be made to descend.  This certainly would
he the case were there no restraining force at work from an early stage of
labor—viz., the upward traction exercised by the retracting and contracting
upper uterine segment on the lower segment and cervix through the attach
ment of the latter to the bladder and vagina. This upward traction is, how
ever, from the first also counteracted by the thinning of the lower uterine
segment and cervix, so that it barely serves during the early part of the
first stage to keep the pubic segment in its preparturient position

I'here are three factors in operation

1. The upward traction caused by the retracting and contracting upper
uterine segment

2. The downward pressure of the uterine contents,

3. The thinning of the lower uterine segment and cervix.

For a time in the first stage these factors are so balanced that the pubic
segment is scarcely altered.  With the advance of this stage the upward
traction of the uterus becomes stronger and the downward pressure of the
uterine contents on the pubic segment weaker, and gradual elevation of the
segment takes place

\s we follow its movement during the second stage its elevation contin
ues, because sections show

1. That the junction of the urethra and bladder is then higher in the
pelvis,

2. That the urethral orifice is higher

3. That the thickness of the tissue between the lower margin of the
pubes and vagina is diminished

4. That the os externum is higher anteriorly

Though for a time in the early part of the first stage there is
no actual elevation of the pubic segment, the uterovesical pouch
of peritoncum tends to be raised as the result of stripping of the
peritoneum from the posterior part of the upper surface of the
bladder, due to upward traction of the uterus,

Whereas in late pregnancy the os internum and the utero-
vesical pouch are the same distance below the brim, in the first-
stage sections the latter is at a higher level.  This difference must
be accounted for by the fact that the thinning and elongation of
the lower uterine segment are chiefly marked just above the
cervix. In the second stage the uterovesical pouch is raised
above the brim (it may be as much as one inch).

The pouch of Douglas is not materially altered during labor.
In Barbour and Webster's second-stage case the uterosacral liga-
ments extended from the uterus about an inch above the os
externum, backward and slightly downward to the sacrum.
Laterally the pelvic peritoneum is somewhat raised, especially
anteriorly.  The broad ligaments are compressed between the
uterus and surrounding structures.

As labor advances, the upward traction of the uterus becoming
stronger, the cervix is gradually elevated, and with it that part of
the bladder attached to it.  Then the upper posterior part of the
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bladder is made to slide upward and forward, and the base in its
turn, with the rest of the posterior part of the pubic segment,
moves in the same direction,  This process goes on until the
bladder lies behind and partly above the pubes, its cavity then
appearing on vertical mesial section as a slit directly continuous
with the urcthra, parallel to the pubes and to the cervix, which
lies close behind i, The pubic segment might, therefore, be de-
scribed as moving in the arc of a circle whose center is the attach-
ment to the lower part of the pubes of the anterior true ligaments
of the bladder (anterior visceral layer of the pelvie fascia); the
lower and anterior portion of the segment is very little raised, the
posterior part to a considerable extent,

Accompanying the uterine traction are two other factors that
help to move the pubic segment upward and forward—viz,, the
stiffening and forward movement of the uterine wall during the
pains, and the compression by the head after it has descended
through the dilated cervix into the pelvie cavity.  As the latter
advances the resistance of the sacral segment tends to press it
still more strongly against the pubes

As has alrcady been pointed out, only a small part of the
bladder rises above the brim,  In Braune's sccond-stage case its
highest point is § in. above ; in Chiari's 1 in.; and in Barbour and
Webster's 1] in. In the latter labor is further advanced than in
the other cases, in which it is to be noted that the bag of mem-
branes is unusually persistent. It is probable that such a con-
dition of the membranes interferes somewhat with the normal
clevation of the pubic segment. It does not appear that the
urcthra is at all clongated during labor. Hart has shown that
it becomes somewhat dilated as a result of stretching of the
vaginal wall during the second stage.

Tissues Outside of the Genital Passage.—As the fetus
descends into the pelvie cavity the paracervical and paravaginal
tissues are greatly stretched and pressed toward the bony walls,
In Barbour and Webster's case the posterior vaginal wall is § in
from the middle of the sacrum and ¢ in. from its lower end.

Although the vagina and cervix are greatly thinned in ad-
vanced labor, the risk of laceration in them is greatly lessened
by the elastic support given them by the tissues packed between
them and the pelvic wall,

Hart has pointed out that (apart from the perineal region) the
upper part of the posterior vaginal wall is the weakest and most
apt to be torn in labor. It ruptures less frequently than the
cervix and lower uterine segment.  The compression of the
empty rectum shows how any distention of it will interfere with
the roominess of the pelvie cavity.

In the advanced second stage the tissues of the sacral segment
arce driven downward, the coceyx being bent backward, the anus
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and perineal body being pushed downward and forward as the

head advances toward the outlet.  \s Hart has pointed out, that §

part of the sacral segment in front and inclusive of the anterior !

rectal wall is elongated and driven forward more markedly than

the postanal portion, the anus being opened up so as usually to !
assume a D-shape, the straight side being anterior.  In a number
of measurements Hart found the average anteroposterior diameter
to be about 1 in., the greatest transverse being about 10 in. The

former diameter is greatest while the head first bulges the peri- i

neum; the latter when it is passing.  There are occasional devia- i

tions from the above-described shape. §

The modification of the bony canal by the soft structures has i
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FIG. g2 —Transverse section of the pelvis in the second stage of labor. Note the g
i

¢ 1at oval shape of the genital canal and the moulding of the head (Barbour ana
Webster).

been well demonstrated by frozen sections. At the brim the
transverse diameter is shortened by the psoasiliacus muscles, “
When the thighs are extended and the muscles tense they inter- !
fere with the brim space more than when the thighs are flexed i
&
:
¥

and the muscles relaxed. The blood-vessels that cross the brim

exercise a very slight influence in shortening the diameters.

When the fetus is very large or the bony pelvis undersized the

pressure upon them may be very marked. §
The rectum usually crosses the brim on the left side, and so ‘

causes a shortening of the left oblique diameter. Frequently a l

fold of the sigmoid flexure may descend into the pelvis, helping

further to interfere with its roominess. The bladder compressed

behind the pubes causes a shortening of the conjugate. In the

second stage of labor the brim diameters are further diminished by

the thickness of the uterine wall. The exact amount of interfer-

ence caused by the soft tissues cannot be definitely stated. They




174 INATONY AND PHYSIOLOGY OF NORMAL LABOR.

are capable of compression, and variations occur.  From a study
of frozen sections it scems that the conjugate of the brim is ordi-
narily lessened about half an inch.

The bony cavity is diminished by a variety of structures. The
rectum, below the brim, may be on the left side, but often may
cross to the it before descending.  The compressed bladder
shortens the conjugate.  The walls of the cervix and bladder and
the loose connective tissue connected with them shorten all the
diameters,  The pyriformis, obturator internus, and levator ani
muscles interfere with the roominess of the cavity, especially
laterally,  This interference is increased by the resistance of the
visceral layers of the pelvic fascia to the advancing fetus.

Barbour and Webster's section of the pelvis during the second
stage shows how markedly the bony cavity is altered, so that the
shape of the genital passage on transverse section is oval, the long
diameter being anteroposterior, and even  this is shorter than the
corresponding bony conjugate by § inch,

PHYSIOLOGY.

Causes of the Onset of Normal Labor.—The determining
cause of the commencement of labor is not known,  The following
views have been advanced :

1. Increasing irritability of the uterus, the normal contractions
that occur during pregnancy becoming more pronounced.

2. Stimulation of the nerve centers related to the uterus.
Brown-Sequard  believed that this was due to increased CO, in
the blood.  Others think that it is caused by chemical substances.

3. Changes in the decidua, especially diminution in the caliber
of the maternal vessels by thickening of their walls, thrombosis,
or the constriction of surrounding connective tissue,

4. Increasing tension on the uterine wall

5. Diminished resistance in the lower part of the uterus owing
to softening of the cervix.

6. Inc ed movements of an enlarged fetus,

7. Habit and heredity.

8. Menstrual periodicity.  Tyler Smith advanced the view that
pregnancy was normally interrupted at the time corresponding to
the tenth menstrual epoch.

0. Exciting causes—. ¢, exercise, emotion, etc.

These views are entirely speculative.  Several factors may be
concerned.  The uterus is probably more irritable toward the end
of pregnancy owing to its increasing size, the weight of the fetus,
the influence of substances circulating in the blood acting on
central and peripheral nerve structures and even on the uterine
musculature ; the quantity of CO, in the blood is probably in-
creased,  There are well-marked changes in many of the vessels
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of the decidua, the flow of blood through them being more or less
altered.  The cervix usually becomes very soft and dilatable.
Whether the influence of the tenth missed menstrual period is
important is uncertain. Tyler Smith believed that the supposed
pelvic congestion and general disturbance played a part in de-
termining the onset of labor at this time. Certainly in carly
pregnancy we know that abortion frequently occurs at the time
corresponding to a menstrual epoch.

The Uterus during Labor.—//istoric.—Until the middle of the seven-
teenth century the uterus was believed to be inactive during labor, the fetus
being thought to deliver itself by its own efforts. It was Harvey who first
described uterine contractions, having noticed them in a parturient bitch,
In 18357 Calliburces removed the uterus of a parturient animal and observed
that uterine activity continued so as to expel the fetus.

Spiegelberg, in 1858, experimented on the uterus i sifu and found that
compression of the aorta caused uterine contractions.

Kehrer, in 1863, studied artificial production of peristaltic movements
by heat.  Kirner, in 1864, noted movements when all nerves leading to it
were divided and when the uterus was irritated. Reimann, in 1869, noticed
that an excised uterus placed in a chamber at blood temperature under-
went rhythmic peristalsis, which was checked by a rise or fall of temper-
ature.

Schlesinger,. in 1874, after division of the cervical spinal cord of a
bitch, noticed that stimulation of the sciatic nerve produced uterine con-
tractions,

Runge, in 1878, experimented on the uterus /# siéf« on the living animal,
testing the reaction to hot and cold water.

Rein, in 1880, published a series of observations to the effect that the
severance of the uterus from its cerebrospinal or sympathetic nerve con-
nections does not interfere with conception, pregnancy, or labor. He
stated that the cervical ganglia were of no importance as automatic uterine
centers,

Frommel, in 1882, first registered uterine movements graphically. He
described spontaneous rhythmic contractions in the virginal, pregnant, par-
turient, and puerperal uterus of the rabbit, and confirmed Rein's statement
that the movements are independent of an extra-uterine center.

Jacob, in 1884, confirmed and enlarged upon Frommel's observations.
He found that rapid loss of blood abolishes uterine contractions ; that large
doses of curara, morphia, and chloral slowed contractions, chloral also
diminishing their intensity ; strychnin strengthening contractions. A uterus
separated from the body under favorable conditions retains for a long time
the power of contracting. Intermittent electric stimulation strengthens
contraction and causes new ones ; strong interrupted currents interfere with
them. Electric stimulation of the medulla has no perceptible influence on
them in normal conditions ; after division of the cord at the first dorsal
vertebra, or between the first and second cervical vertebre, electric stimu-
lation of the medulla inhibits contractions. Flectric stimulation of the
spinal cord after separation from the medulla strengthens contractions or
starts new on: stimulation of the lumbar region is most effective.  Elec-
tric stimulation of the central end of the divided sciatic nerves when the
medulla and spinal cord are intact has no particular effect on uterine con-
tractions : if the medulla be separated from the cord such stimulation
strengthens contractions. Jacob clearly proved that an excitory center for
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uterine movements exists in the lumbar cord, an inhibitory center in the
medulla oblongata.  His experiments also show that the rabbit's uterus is
influenced by induced electricity differently from the lymph heart and blood
heart of frogs, which are of striped muscle, acting rhythmically,

Goltz divided the spinal cord of a bitch at the first lumbar vertebra
Later she went into heat, became pregnant, and gave birth to two pups, one
of which was dead ; the other she suckled,

Helme, in 1891, carried out a series of experiments on the virginal,
pregnant, and puerperal uterus of the sheep, and observed that in all these
conditions it exhibited regular and rhythmical contractions, which continued
after removal from the body if artificial circulation were kept up ; the
movements being, therefore, independent of all extra-uterine nerve centers
He proved that they are not due to any rhythmic contraction and relaxation
of the vessel walls, but either to an inherent rhythmic function of the
muscle cells themselves, or to the influence of nerve ganglia in the uterus
acting on the muscle cells through non-medullated nerves.

He analyzed the contraction curve and found it to consist of three parts :

1. The contraction.

2. 'The maintenance of contraction,

3. The relaxation,

These movements were strongest and most prolonged during early preg-
nancy ; weaker in the puerperium and in the multiparous uterus ; weakest
in the virginal state.  During contraction the uterus was relatively anemic,
due to compression of vessels. This is different from the condition in
striped muscle, in which during contraction hyperemia exists

Relaxation after contraction was shown not to be due to refilling of the
blood vessels, because it was noticed in an excised organ when there was
no circulation.  Helme believed relaxation to be due either to elastic reac-
tion of the muscular fibers or to active contraction in another plane. The
arrest of the arterial supply caused immediate contractions of the uterus,
followed by a weakening and cessation. Clamping of the veins caused a
slowing, then irregularity, weakening, and cessation. The circulation of
venous blood caused increased strength and rapidity, followed by gradual
cessation.  Mechanical irritation caused marked contractions.

The physiology of the uterus in the human female is not as
well known as it is in various animals which have been subjected
to experimentation.  The periodic contractions of pregnancy have
already been described.  The causes determining the onset of the
marked contractions that initiate the phenomena of labor in normal
cases are not known. They take place entirely involuntarily,
though they may be inhibited more or less by mental conditions,
especially during the first stage. They may continue in various
states of coma or anesthesia.  Irritation of the nipples may often
stimulate taem reflexly.  Direct massage of the uterus through
the abdomial wall increases them.

While in many of the lower animals with bicornute uterus the
contractions occur as peristaltic waves that pass from the outer
ends of the cornua toward the vagina, in the human subject no
such peristalsis takes place, or if it does it is too rapid to be traced.
The hardening of the uterus appears rather to take place in all
parts of the active segment at the same time, there being at first

=
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a period of increasing intensity, then one in which there is main-
tenance of the most marked contraction; afterward relaxation
gradually takes place. These phases vary greatly in different
stages of labor. The contractions increase in duration and in-
tensity as labor advances, though with many variations in different
cases, Intermittency of contractions safeguards the life of the
fetus. Continued activity would so interfere with the circulation
as to endanger the normal respiratory processes in the placenta.
After the escape of the liquor amnii these risks would be increased.
During well-marked pains the body of the uterus stiffens and
moves forward somewhat, It has been stated that rotation on the
long axis takes place, but there is no proof of this. (In the sheep
Helme has observed coiling of the outer ends of the cornua and a
movement toward one another during contractions.)

The relationship of the uterus to the cerebrospinal and sym-
pathetic nervous systems has been already noted.  Experiments on
animals have strongly suggested the existence of an excitory
center in the lumbar region. The work of Schlesinger and others
shows that stimulation of nerves connected with the lumbar region
can reflexly bring about uterine contractions, and it is possible that
irritation of the vagina, cervix, or even of the body of the uterus,
may act in this way. Lusk, Jacquemart, and others have reported
cases in which the cord has been destroyed above the lumbar
region, labor taking place naturally afterward. The influence of
the brain on the lumbar center is probably one of an inhibitory
nature, which ordinarily is little marked in comparison with the
involuntary activity of the uterus.

Mirabeau has recently studied a case of labor in which the
mother suffered from advanced tabes dorsalis.  There was absence
of the patellar reflex, unconscious micturition and defecation, and
complete paralysis of the lower extremities ; sensory impulses were
absent as high as the bladder and rectum, and presumably as high
as the uterus. Labor was very easy, the pains being strong ; they
were not felt by the woman ; indeed, the cry of the infant was the
first intimation she had that the child was born. From this case
Mirabeau concluded that the uterine activity was due to a motor
center in itself, labor continuing though the nerve arc between the
uterus and lumbar region of the cord was destroyed.

The sympathetic ganglia in the uterus are probably also able
to induce rhythmic contractions. Cases in which contractions
occur after the death of a woman are probably those in which the
ganglia determine the activity. Experiments on animals show
clearly that rhythmic contractions may take place in the uterus
separated from the body if it be kept in favorable conditions, It
is believed by many that irritation of the uterus, producing con-
tractions, may act through these ganglia, but it is also possible
that such stimulation may act directly on the muscular tissue.

12
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Whether the lumbar center or the uterine ganglia play the most
important part in inducing and continuing labor is not known.
Probably the increased activity of the uterus as labor progresses
is due to increased stimulation of nerves as a result of the stretch-
ing of tissues in the cervix and lower uterine segment ; and, after
escape of the liquor amnii, to pressure of the firm fetus against
these structures.  Various attempts have been made to estimate
the amount of force exerted by the uterus during contractions and
the amount necessary to rupture the membranes, but with no very
satisfactory results,

How much of the uterine wall undergoes contractions at the
beginning of labor is not definitely known, but it is probable that
all above the cervix is active.  As the first stage of labor advances,
the lower uterine segment, becoming  stretched, thinned, and
pressed upon by the bag of membranes and fetus, probably loses
its contractile power to a considerable extent.  During the second
stage—. ., when there is complete canalization of the cervix and
lower uterine segment, the latter continues to be practically
passive so far as contractions are concerned.  The active contract-
ing portion is the upper uterine segment, which in the second
stage is distinctly thicker than the lower segment, the transition
from one to the other being abrupt, the lower edge of the upper
segment forming a distinct ridge.

I have already shown that this ridge—variously known as
Bandl’s ring, retraction ring, contraction ring—does not represent
the upper limit of the cervix as was first believed, but rather the
junction of the upper and lower segments of the uterine body.
Bandl believed it to be developed in obstructed labor, first de-
scribing it in a case of ruptured uterus, and he regarded it as placed
at the upper limit of the thinned-out cervix. Now it is known
that it occurs in all labors, though it may vary as regards the
degree of its development. It was termed * contraction ring ™ by
Schroeder, who regarded it as the lower limit of the active con-
tracting part of the uterine wall.  While it undoubtedly does
mark the lower boundary of the contracting zone, it is not to be
regarded as due to the contractions, for it is present when con-
tractions are absent—, ¢., between uterine pains.  Lusk suggested
the name * retraction ring " as more satisfactorily explaining its
formation. He pointed out that it is really the lower margin of
that part of the uterine body that undergoes the change termed
retraction—uviz., increasing thickness of the wall, accompanied by
diminution of arca, a process that is persistent during labor and is
to be distinguished from the temporary change caused by con-
traction. Barbour is a strong advocate of Lusk’s terminology, but
has suggested that “rim " or * edge " would be better than * ring,”
since its true nature would thus be suggested.

Nature of Retraction.—There is considerable uncertainty
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as to the nature of uterine retraction. Some have held that it is
of the nature of an elastic recoil in the musculature, but very
little importance can be attached to this factor, for the clasticity
of the muscle is very slight, and there is little true clastic tissue
in the wall outside of the cervix.  Matthews Duncan's suggestion
that “the clasticity of the peritoncal covering is probably the
chief element in the elasticity of the uterus generally " cannot be
supported.  There seems to be little doubt that the thickening of
the wall termed retraction mainly results from physiologic activity
in the muscle fibers that cannot be considered independently of

FIG. 3. —Diagrams illustrating different conditions of muscle : a, Biceps extended
to fullest extent ; 4, biceps in active full contraction ; ¢, biceps in passive full relaxation
retraction) (Horrocks).

uterine contractions. Matthews Duncan and others have held
that retraction is a distinct and separate function, and that it may
o on without contractions, Most hold, however, that retraction
is dependent upon contraction, being in fact a condition of perma-
nent shortening of the muscle after the active contraction has
passed off. Helme, in experimenting on the uterus of the sheep,
noted that after each contraction the relaxation period was not
complete—i. ¢, there was a certain maintenance of contraction,
the individual muscle fibers not quite returning to their precon-
tracted state.

Horrocks has recently elaborated this view. He points out

A
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that there has been confusion in the description of muscle in
various states, especially as regards the term relaxation, It is
necessary to distinguish between a relaxed shortened muscle and
one that is lengthened and relaxed.  In all probability no muscular
fiber, if disconnected from its usual attachment, is capable of re-
turning to its former lengthened condition.  Horrocks instances
the experiment of stimulating a detached frog's muscle placed on
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mercury.  Extreme shortening, thicken-
= ing, and hardening is produced; if the
stimulus be withdrawn the muscle re-
laxes but remains shortened, though less
spheroidal.  Similarly, when the biceps
of one's arm is markedly contracted the
muscle becomes short, thick, rounded,
and hard. If in this state the forearm be
supported by the other hand, so that the
hardening of active contraction disap-
pears, a relaxed condition of the muscle
is produced, in which the belly is still
short and thick though much less marked
than during active contraction. This state
of relaxation and shortening is retraction.
It is complete when it occurs after the
muscle has been previously shortened by

b

FI1G. o4.—Diagram illustrating the change in the arrangement of the muscular
bundles produced by labor (Bumm): &, Condition during pregnancy; &, condition
after delivery,

active contraction as much as possible; partial when it follows
only a partial contraction of the muscle. It is of importance to
note that these same degrees of retraction may be produced with-
out previous active contraction. Thus, if from a state of complete
extension the forearm be lifted toward the shoulder by the other
hand, without any voluntary contraction of the biceps, the muscle
shortens and thickens somewhat though remaining relaxed, and
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corresponds exactly to the condition in which, after active con-
traction sufficient to raise the forearm to a similar ])H\illnl], relaxa-
tion occurred.  The uterine muscular fibers, like all others in the
body in a condition of health, possess a certain tone and tendency
to shorten.  In the majority of cases this is counteracted by the
action of opposing muscles, by the recoil of elastic tissues, the
weight of structures, ete. The pregnant uterus being a hollow
muscle filled with fluid is subjected continually to a certain degree
of hydrostatic resistance, which acts equally everywhere at right
angles to the containing wall.  This resistance is increased during
the painless contractions that occur at varying intervals through-
out pregnancy, and it prevents the uterus from remaining retracted
—i. ¢., shortened in the interval of relaxation.

When labor begins the hydrostatic pressure, being increased
during the stronger contractions, gradually causes canalization of
the lower uterine segment and cervix. As a result of this in-
creasing weakness in the lower part of the uterine sac there is a
growing tendency toward the alteration of the upper segment of
the uterus by retraction—z, ¢,, the relaxing musculature remains a
little shortened. In the great majority of cases this change is not
appreciable so long as the membranes are firm and unbroken, for
being elastic their retraction after each pain helps to make up for
the diminishing support of the lower part of the uterus. Nor-
mally toward the end of the first stage, after the lower portion
of the membranes has been repeatedly stretched and thinned,
the beginning of retraction in the upper uterine segment may
usually be noted. In abnormal cases, in which the membranes
rupture prematurely or are pouched downward through the cervix
on account of their thinness, the area of hydrostatic resistance in
the uterus is lessened and retraction of its musculature follows,
Normally no retraction ridge is developed during the first stage ;
if it be found at this time, it is probably to be associated with
premature escape of the liquor amnii (as in W. C. Lusk’s case).
The ridge may, however, be developed, though there be long
delay in rupture of the bag of membranes, after the second stage
has commenced, because the descent of the bag and fetus into the
pelvis allows marked retraction of the uterine body to take place.
(Sec Braune's second-stage case.)

When the membranes rupture normally the characteristic
retraction-changes in the uterus begin to be clearly marked.  As
the contractions follow and the child descends retraction con-
tinues ; it is mainly marked in the upper segment.  The result of
the process during that part of the second stage in which the
fetus descends to the perineum is a diminution in the upper uterine
segment, more marked circularly than longitudinally, the wall
becoming thickened. (As has been pointed out, the height of the
fundus is not lowered during this part of labor.) The process is
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simply one in which there is a rearrangement of the bundles of
muscular and other tissues in the uterine wall as the latter accom-
modates itself to the diminished bulk of its contents.  That part
of the upper segment on which the placenta is situated undergoes
the least retraction, probably because it forms a mechanical ob-
struction to a reduction in size caused by its attachment. The
lower segment and cervix show no uniform retraction because
their tissues are continually stretched by the fetus,  Their tissue
may, however, retract when they come into relation with an
indentation on the fetus—i. ¢, that between the shoulder and
neck ; in such a relation the wall thickens and fits into the space.
(See Barbour and Webster's second-stage case.)

A comparison of different frozen scctions shows that there are
variations in the thickness of the upper uterine segment caused by
retraction in labor. In cach case the thinnest portion is that to
which the placenta is attached.  Irregularities in the contour of
the rest of the wall during the second stage are due to unequal
retraction, depending upon variations in the relationship of the
wall to the fetus.  During the second stage there is much less
liquor ammii in the uterus than during the first stage ; it mainly
accumulates in the fundal region, though it tends to fill gaps
caused by irregularitics in the fetus.  In some parts these irregu-
laritics are filled by corresponding bulgings of the retracting
uterine wall (well shown in Barbour and Webster's second-stage
specimen).  The position and thickness of the retraction ridge also
vary in different cases, but the explanation of the variations is not
always certain.  The more prolonged the second stage the higher
it tends to be placed.  In cases of badly obstructed labor, due to
such conditions as fetal hydrocephalus, impacted transverse pre-
sentations, the ridge may be markedly clevated as the result of
excessive retraction,

Its development is undoubtedly affected by the position of the
placenta. It probably does not form in that part of the wall to
which the placenta is attached unless the latter becomes separated.
In Barbour and Webster's sccond-stage specimen the retraction
ridge followed the outline of the lower edge of the placenta and
was moulded upon it.

The most marked retraction in the uterus follows the birth of
the child, and may often take place without any accompanying
hardness such as is due to marked contractions,  This is particu-
larly exhibited in the upper uterine segment, but is also found in
varying degrees in the lower segment and cervix.  This is well
shown in Pestalozza's sections of the beginning of the third stage.
At this time, also, that part to which the placenta is attached is
least retracted.  (See p. 216.) Similarly, in cases of Caesarean
section where the operation is carried out before labor has begun,
incision of the uterus and removal of its contents are usually fol-
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lowed by immediate retraction of the uterine wall, which becomes
markedly thickened, without any accompanying hardness, such as
is causcd by active contractions, The latter, of course, may after-
ward take place.

Again, as Webster's sections demonstrate, immediately after
the placenta and membranes are delivered further retraction
characterizes the whole uterine wall, being most marked in the
upper segment, less in the cervix, and still less in the lower scg-
ment.  Within twenty-four hours the latter undergoes such re-
traction as to be obliterated. The part that changes most slowly
is that immediately above the cervix—viz, that which was most
stretched and thinned in labor.

Mechanism of the Canalization of the Cervix and
Lower Uterine Segment.— The following factors are concerned
in this process:

1. The most important is the pressure of the bag of waters.
This bag is formed of the membranes that become gradually sepa-
rated from the inferior part of the lower uterine segment, because
this part is passive, or relatively so, as compared with the upper
active portion of the uterus; it contains the liquor amnii that lies
below the presenting part of the fetus, The membranes are
clastic and stretch somewhat under pressure.  The liquor ammii
transmits the force of uterine contractions equally in all direc-
tions, and, as the least resistant part of the containing wall is the
cervix and lower uterine segment, gradual increase in the canal of
the cervix is brought about. The dilating force becomes greater
as dilatation advances, for the hydrostatic pressure increases with
the area of surface against which it is directed. The os internum
is gradually obliterated and is merged in the lower uterine seg-
ment, so that henceforth the obstructing ring is the os externum.
In cases in which there is premature rupture of the membranes,
labor is delayed because canalization is slow.  The presenting part
of the fetus then comes directly into contact with the cervix and
lower segment, and is a much less satisfactory dilator than the
bag of waters.

In such cases a caput succedaneum usually forms, and this
improves its dilating power.

2. Relaxation of the Tissues of the Cervix.—The increased
softening of the cervix that is usually noted previous to labor, and
which in multiparae is often associated with slight dilatation of the
canal, becomes intensified when labor begins, as a result of serous
infiltration of the tissues. This is due to the increased hyperemia
of the cervix during the uterine contractions. The softening thus
produced greatly facilitates dilatation. In cases of placenta prac-
via, where there is excessive vascularization of the lower uterine
segment, the tissues are more infiltrated than in normal cases and
dilatation is more easily accomplished. The vagina becomes




INATOMY AND PHYSIOLOGY OF NORMAL LABOR.

softened and relaxed in a similar manner and usually dilates
slightly before the bag of membranes or fetus reaches it

Ihereis also a special physiologic relationship between the
upper uterine segment and the cervix, termed the law of polarity,
whereby when the upper part contracts the cervix relapses.  The
lower uterine segment also shares in their relaxation.  In some
cases of labor this law is not observed, abnormal hardness of the
cervix, due to contractions of the circular muscular fibers in it
occurring regularly or irregularly during the pains,

3. The Upward Traction Exercised by the Retracting and
Contracting Upper Portion of the Uterus.— 7T his is an unimpor
tant factor in producing dilatation, and probably is mainly efficic
in the latter part of the process.  Sections show that the position
of the cervix is scarcely altered during the greater part of the
first stage, the upward traction being counteracted by the thinning
and stretching of the lower uterine segment.  Later in labor the
upward traction does cause some elevation, owing mainly to the
increase of retraction in the upper segment.  The fundus cannot
sink until the head begins to pass over the perineum, because the
breech of the fetus remains at about the same level, as a result of
the undoing of its flexed attitude. The upper end of the fetus
(with the fundal liquor amnii) offers a constant point d' appui
over which the upper segment contracts and retracts. Contrac-
tion of the longitudinal muscular bundles in the lower uterine
segment, described by some as a factor in dilatin the cervix, is
| probably of very slight importance.

4. The weight of the uterine contents may help slightly in
| dilating the cervix if the woman sits or wal bout during the
i first stage ; but it is not an important facte

BONY PELVIS.

An exact knowledge of the bony canal is necessary to the
student of obstetrics.  The detailed account of its constituent
| clements, its evolution, its function in protecting the viscera and
b in transmitting the weight of the trunk are to be found in ana-
b tomic works. Here consideration need only be given to the
pelvis as a whole, as furnishing a bony passage through which
' the fetus passes. The bony pelvis is described obstetrically as

consisting of two parts—false and true.

The false pelvis is that part that lies above the true brim, being
made up of the iliac wings and the lower lumbar vertebrae, The
iliac fossa in the normal pelvis are sometimes compared to shallow
saucers.  In the erect posture their inner surface looks forward
and inward.  The pelvic brim is formed by the upper margin of
the pubic bones, the iliopectineal lines, and the upper anterior
edge of the sacrum.  The plane bounded by this line is an irreg-
ular one, consisting of a mesial elevated portion extending from
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the top of the symphysis to the sacral promontory, and of two
lateral parts sloping down toward the rest of the brim,

I'he

F1G. g

Female pelvis seen from the front (one-third natural

highest part of the plane is the middle of the promontory,
which is about an inch above the lateral and anterior levels of
the brim,

<. Fullflexed dorsal

Ny
v
5

ed "/ {
Hanging dorsal
F16. ¢6.—Pulling down of symphysis and longer vera in hanging dorsal posture
(Kiittner)
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I'he shape of the brim in the adult female may be roughly
compared to the heart on a playing-card, somewhat modified.
Normally the anteroposterior measurement, or conjugate, is the
shorter, the transverse being the longer.  The true pelvis is that
part below the brim. The shortest vertical portion of its wall is
straight, and is formed by the bodies of the pubic bones.,  Later-
ally the wall is composed of the ischial bones and the pubic rami;
it slopes inward somewhat from the brim toward the lower edge
of the ischial tuberosity.  Posteriorly is the long, curved sacrum
and coceyx, the former being concave anteriorly, both vertically
and transversely,  The whole canal may, therefore, be roughly
compared to a section of a curved cylinder, of which the bony
wall is very deficient anteriorly,

F1i. g7.—Fem v ewed from b v, with ligaments (one-third natural size).

On each side the bony wall is incomplete.  Between the pubes
and the ischium is the obturator foramen, bridged over by a
fibrous membrane that is capable of being bulged slightly out-
ward, Between the ischium, sacrum, and coccyx are the strong
great and small sacrosciatic ligaments.  Ordinarily the coceyx is
capable of being moved forward and backward with the soft parts.

Outlet.—The outlet of the pelvie cavity is lozenge-shaped,
the lower margin of the symphysis being in front, the tip of the
coccyx behind, and an ischial tuberosity on each side.  While
anatomically the tip of the coceyx is undoubtedly the postero-
inferior mesial limit of the bony outlet, for obstetric purposes the
lower end of the sacrum may be so regarded, since ordinarily in
labor the coceyx, together with the soft tissues of the sacral seg-
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ment, is pushed back by the advancing fetus. The anterior bound-
aries are formed by the lower margins of the subpubic arch, the
posterior by the sacrosciatic ligaments, the ischial tuberosities being
on a lower plane than the rest of the outlet. The transverse diam-
cter, measured between the tuberosities, is nearly an inch shorter
than the transverse diameter of the brim, and the conjugate (with

the coccyx bent back as in labor) nearly an inch larger than that
of the brim

Inclination of the Pelvis.—The position of the promon-

ry varies according to the structural peculiarity of the pelvis
nd according to the posture.  If a series of bodies be studied in
the crect posture, many variations may be noted.  The angle that
the anteroposterior diameter of the brim makes with the horizon
is generally stated to be about 55 degrees ; but as Barbour has
shown, it may vary from 33 to 635 degrees, and this variation is
entirely independent of the length of the anteroposterior diameter,
I'he height of the promontory above a horizontal plane at the level
of the top of the symphysis varies from 2.6 to 5 in,, the average being
3.8 inches; this horizontal ]?!:Hll‘ cuts the second L‘m‘L)’j_(('.l] verte-
bra, as a rule. A perpendicular from the promontory intersects
the horizontal plane at a point 2.4 to 4 in. from the top of the
symphysis, the average being 2.8 in.  The long axis of the upper
part of the sacrum and that of the symphysis are generally
regarded as being nearly parallel.  According to Meyer, the
inclination of the pelvis also depends upon the tension of the
iliofemoral ligaments, diminution of inclination occurring when
they are relaxed—i, ¢., when the thighs are moderately separated

e
et mp————
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and slightly rotated inward; increase taking place on closing the
knees, rotating the thighs outward, separating them widely, or
markedly rotating them inward. He believes that in the erect
posture the center of gravity of the trunk passes posterior to the
middle of the acetabula, so that there is a tendency to backward
rotation of the pelvis, which is prevented by the iliofemoral liga-
ments,

Axis of the Pelvic Cavity.—The axis is an imaginary
curved line, situated midway between the bony walls of the
cavity. It is shown in the accompanying illustration (Fig. gg),

|
il

|
i
A Jo
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318 F1G. go.—Diagram of pelvic curve, ., In the bony pelvis: ¢d, axis of inlet; a8,
f ‘ horizontal plane; og, anatomic conjugate of outlet ; ¢/, axis of pelvis or curve of Carus,
i # ‘ #. In the pelvis with the soft parts as in advanced labor: ¢, axis of pelvis; », anus; aé,
td 5 line drawn from symphysis to anterior margin of perineum

|
¢ which represents a vertical mesial section of the pelvis, in which

is drawn the brim conjugate and a series of anteroposterior diam-
eters from the lower margin of the symphysis to the sacrum and
coceyx, the uppermost of which is parallel to the conjugate of
the brim. By joining the middle points of these lines the axis
of the pelvis is obtained. If the upper part of the axis, which is
at right angles to the brim, be extended downward in a straight
line, it usually passes through the lower part of the coccyx,
whether this be bent back or not. If the axis of the outlet be
prolonged upward, it passes through the upper part of the first
sacral vertebra, unless the coccyx be pent back, when it cuts the
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lower part of this vertebra; variations are found according to the
height of the promontory and the curve of the sacrum and coccyx.
It is usually taught that this axis represents the direction taken
by the head of the fetus during birth. Generally speaking this is
true, but it must be remembered that the bony cavity is modified
by the soft tissues, and that the axis of the passage along which
the head moves (the true obstetric axis) must be somewhat differ-
ent from the axis of the bony canal. The chief difference exists
at the outlet, where, in the living woman, the axis is anterior to
that of the bony pelvis, owing to the resistant sacral segment
lying in front of the coccyx.

Measurements of the Bony Pelvis.—The adult pelvis
presents a considerable range of variations in size and shape

F1G. 100 —Effect of different inclinations of pubis upon relationship between true and
diagonal conjugate diameters (Ribemont-Dessaignes)

within the limits of the normal. The measurements are, there-
fore, found to vary somewhat, the following figures approximately
representing the average lengths found.

In the False Pelvis.—The interspinous or interspinal diam-
eter, measured between the ends of the anterosuperior iliac
spines, varies from g} to 10 in. (23.5 to 25.5 cm.). The inter-
cristal diameter is the greatest distance between the summits of
the iliac crests, and varies from 10} to 11 in. (26 to 28 cm.). In
normal pelves there is usually a fairly constant ratio between the
above diameters—viz., a difference of about 1 in. (2.5 cm.) on the
average. Marked deviations from this ratio are found in many
abnormal pelves.

The external oblique diameters are measured respectively be-
tween the posterosuperior iliac spine of one side and the antero-
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superior iliac spine of the opposite. They are termed “ right”
and “left " according to the posterior spine. The average length

F16. 101, —Effect of different thicknesses of symphysis upon relationship between true
and diagonal conjugate diameters (Ribemont-Dessaignes)

is 8% in. (22 ecm.). A slight difference between these may be found

in normal cases; it is marked in certain pelvic abnormalities.

F1G. 102.—Effect of different heights of promontory upon relationship between true
and diagonal conjugate diameters (Ribemont-Dessaignes)

In the True Pelvis.—(a) Brim.—The anatomic conjugate of
the brim is the distance between the middle of the promontory
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and the top of the symphysis, It is an important measurement,
but mainly used as a landmark in anatomic descriptions. It

F16. 103.—Effect of different heights of symphysis upon
diagonal conjugate diameters (Ribemont-

averages about 4% in. (12 ecm.). The conjugata vera—true, ob-
stetric, or available conjugate—represents the available antero-

B ;
) {g
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o

FIG. 104.—a, Average elevation of promontory in a series of frozen sections of
cadavera ; 8, specimen with an unusually high set of promontory; ¢, specimen with an
unusually low set of promontory (after Barbour)

A~

posterior space at the brim for the passage of the fetus. It is
measured from the middle of the promontory to the nearest point
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of the symphysis, situated slightly behind and below its upper
margin. It averages about 4; in. (11 em.), and is, therefore, about
in. less than the anatomic conjugate

The diagonal H'Hlll".lh , measured lmm tlu subpubic ligament
to the middle of the promontory, is } to 1 in, greater than the
true conjugate in normal pelves \.lll tions in the relationships
of these conjugates are mainly due to differences in the height of

10

F16. 105.—View of posterior aspect of normal woman—partly diagrammatic ( Bumm
¢, I'rominence of lumbar musc spine of fifth lumbar vertebra; ¢, Michaelis's
lozenge; d, waist; ¢ iliac crest; /, posterosuperior iliac spine; g, line of attachment
gluteal museles; 4, trochanter

the symphysis, the position of the promontory, and the angle
between the vertical axis of the symphysis and the conjugata vera.
When the vertical height of the symphysis is more than 1} in,,
slightly more than } in. should be “deducted from the lhd”ﬂlhll
conjugate in estimating the vera. In flat pelves, where the hu"ht
of the symphysis is greater than normal, and the angle between
its axis and the true conjugate is also greater, the difference
between the diameters is greater than normal.
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i

In the majority of cases a conjugata diagonalis less than i
4% in. (11.5 em.) indicates anteroposterior pelvie contraction i
" The transverse diameter is the greatest distance between the %
iliopectineal lines, and measures about 5} in. (135 cm.. The it
rclationship between the true and the transverse conjugates is i
fairly constant in normal pelves, the latter being nearly an inch !
longer than the former. The transverse diameter is, on the aver- i
age, half the length of the intercristal (Sandstein). ii
I'he oblique diameters are measured respectively from each i
sacro-iliac joint to the iliopectineal eminence of the opposite side. i
In America, Great Britain, and Germany they are termed right &

and left according to the sacro-iliac joints; in France according
to the iliopectineal eminences. The average length of each is

17 =
1 It ‘
vzenge of Michaelis: I, In the female; 11, in the |

posterior superior iliac spine; ¢, coccyx |

F1G. 106.—Outline diagram
male. a, Last]

nearly §in. (12.6 cm.); usually the right is slightly longer than
the left. |

(6) Cavity—The anteroposterior, transverse, and oblique diam- \\
cters of that part of the cavity that is bounded in front by the ‘
symphysis are nearly equal.  The level at which these diameters 1

are taken may be considered as passing through the upper edge

of the third sacral vertcbra and the middle of the symphysis

The anteroposterior and transverse diameters measure about 3 in

(12,6 cm.). There are no fixed points between which to draw the

obliques, and they need, therefore, not be specially considered

T'he vertical measurements of the cavity in front (the height of

the symphysis pubis) is 1} in. (3.8 cm.); laterally, from the brim |
to the lower margin of the ischial tuberosity, it is 3} in. (8.9 cm.); ‘
posteriorly the vertical distance from the brim to the tip of the
coccyx is about 4} in. (10.8 cm.), to the tip of the sacrum 3} in,
9.5 cm.). The vertical measurement of the sacrum and coccyx,
following its curve, is about 5 in. (12.7 cm.).

(¢) Outlet.—The anteroposterior or conjugate diameters are the

13
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sacropubic, drawn from the lower margin of the symphysis to the
lower end of the sacrum, measuring about 47 . (12 cm,), and
the pubococeygeal, from the lower edge of the symphysis to the
tip of the coceyx.  The latter diameter measures in the dried
pelvis about 3} in. (8.9 cm.); in labor the coccyx may be bent
back so much that the conjugate becomes 4§ in.

I'he transverse diameter is drawn between the inner borders
of the ischial tuberositics, and measures 4% in. (11 cm.).

Oblique diameters need not be deseribed, as there are no fixed
puints between which they can be drawn.

I'he distance between the ischial spines is 4} in. (10.5 ecm.).

The Pelvis in Relation to Surface Markings.—The
ordinary surface markings of the pelvis are described in anatomic
works.  Special attention must be given to the back of the pelvic
region.  Here, in - well-developed  normal females, a lozenge-
shaped arca may be noticed.  The lateral angles are marked by
dimples, about 5 em. from the middle line, situated over the
postero-superior iliac spines.  The upper angle is formed by the
spinc of the fifth lumbar vertebra ; the lower is situated over the
lower part of the sacrum, ncar the coccyx, where the gluteal
muscles approximate.  The boundaries of the upper half of the
lozenge are formed by muscles of cach half of the back ; those
of the lower half by the edges of the glutei muscles. The area
is well shown in many classic statues.  Michaclis was the first
obstetrician who called attention to it.  The shape varies some-
what in different conditions. In the normal woman the vertical
and transverse diameters are almost equal.  When the pelvis or
sacrum is narrow the lozenge is narrowed transversely. In the
male the transverse diameter is shorter than in the female, the
lateral angles of the lozenge being consequently larger.

Physics of the Pelvis of the Adult during Life.—The
amount of movement at the joints of the pelvis during life is very
slight. It is increased during pregnancy, owing to the increase in
the synovial fluid and to the softening that occurs in the cartilages
and ligaments during that period. Occasionally a slight up-and-
down movement of the pubic bones at the symphysis may be
detected, especially in multiparae, if a digital examination be made
while the woman walks.

The weight of the body is transmitted through the sacrum,
which is attached to the ossa innominata at the sacro-iliac joints,
where it is slung by various ligaments, especially by the strong
posterior sacro-iliac ligaments, which extend from the posterior
iliac spines to the posterolateral surface of the sacrum.  The old
view that the sacrum is related to the pelvis as the keystone of an
arch is incorrect. It is more like an inverted keystone, since it is
broader toward the pelvic cavity than toward its outer surface.
Owing to firm ligamentous attachments, the movement of the




PHYSICS OF THE PELVIS OF THE ADULT DURING LIFE. 195

sacrum at the sacro-iliac joints is very slight; but, as Zaglass
first pointed out, a slight amount of rotation on an imaginary

F16:. 107.—Frontal section through F16G. 108.—Section through the left sacro-iliac
symphysis pubis, exposing interpubic articulation (Luschka)
cleft ( Farabeuf)

transverse axis may occur. Thus, the promontory may approach
or move away from the pubes, the lower end of the sacrum being

teaieryig e et Hanging dorsal
F1G. 109.—~The inlet in the three postures—smallest in full-flexed dorsal, longest in
hanging dorsal (Kiittner).

correspondingly moved backward or forward. Matthews Duncan
estimated that a change in the length of the brim conjugate,
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amounting to } in, might thus be made,  During defecation, as
the body is bent to the front, the promontory is tilted forward.
Before the head has entered the brim in labor it is important that
the body should not be doubled up in any way, in order that
there may be no diminution of the conjugate

In 1889 Walcher showed that the greatest possible increase in
the available brim conjugate might be obtained by overextending
the |)1»(])'—I.1,_ |1) ]r|.l(’lllg the l)t»([)' in the dorsal position on a
table, the thighs being allowed to hang over the edge so that the
feet do not touch the floor. The distance from promontory to
symphysis in this position is | or 1 in. greater than when the
thighs are well flexed over the abdomen

There are t’ul'l:\pnn(ling changes in the position of the lower
end of the sacrum, more marked because it is farther from the
transverse axis through the sacro-iliac joints than the promontory
The sacropubic conjugate of the outlet is, therefore, greatest when
the thighs are well flexed on the belly ; in this position also the
ischial tuberosities are slightly pushed apart owing to the influence
of the wedge-shaped sacrum.,

Male and Female Pelves Compared.—In the adult
female the bones are smoother, the projections being less de-

Sacrvm

F16.. 110.—The outlet in the three posture longest in the full-flexed dorsal (Kiittner

veloped than in the male; they are of higher build and weigh less.
I'he height of the pelvis is less, and the breadth and capacity of
the true pelvis greater; the sacrum is wider and more concave
and the coccyx more movable; the promontory projects more in-
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ward ; the anteroposterior and transverse diameters of the brim
| arc greater; the subpubic angle is larger. It is generally stated

F1G. 111,—Male pelvis seen from the front

that the subpubic angle measures go to 100 degrees in the female,

and in the male 735 to 8o degrees.  These figures are probably too i

F1G. 112,—~Male pel viewed in the axis of the bnm

high. Verneau places the average in the female at 74 degrees,
and in the male at 6o. In the female the tuberosities of the ischium .
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are wider apart; the great trochanters are more separated.  In the
male the bones are thick and rough; the brim somewhat triangu-
lar; the sacrum long and narrow ; the cavity funnel-shaped ; the
subpubic angle narrow ; the outlet small,

The relationship of the pelvis to the shoulders must be noted.
It has long been believed that in man the transverse diameter of
the shoulders is greater than that of the hips, while in woman the
latter is larger.  Duval and others have shown that in the Cau-
casian race, while the statement is true as regards the male, it is
not as regards the female.  In the latter the two diameters are
nearly equal,  An interesting comparison of the hips of American
men and women has been made by Sargent.  He found that be-
tween the ages of seventeen and twenty woman's hips, though
relatively 4 in. larger, are absolutely smaller than man's; at the
age of twenty the girth of the hips is } in. smaller in women than
in men; but when measured in men and women of the same
height, the girth averages 6 in. more in women than in men.
With reference to the \]um it is to be noted that the lumbar curve
is more marked in women, and that the lumbar region is rela-
tively larger than in men,  For a long time it was held that sexual
distinctions become marked in the pelvis only at puberty, In
recent years they have been demonstrated at a much carlier
period. ~ Romiti showed that at birth the female pelvis is more
shallow, has more curved ilia, and a wider subpubic angle than
the male. Jiirgens made a comparison between birth and the age
of five and noted the greater size of the female pelvis, especially in
the transverse measurements.  Fehling demonstrated differences
at the very beginning of ossification.  Professor Thomson, of Ox-
ford, has made an elaborate study of the fetus from the fourth
month of intra-uterine life, and has shown the 't nature of the
differences that exist, and has traced the relative changes from the
fetal to adult life.

Racial Differences in Pelves.—The highest development of
the female pelvis and the most marked differentiation from the
male pelvis is found in the Caucasian race. In the lower races
there is, as a rule, a less capacious pelvis and more resemblance
to that of the male.  In them a frequent peculiarity is relative in-
crease of the conjugate of the brim as compared with the trans-
verse, Thus, in native Australian women the brim is nearly cir-
cular; in Bush women the conjugate is longer than the trans-
verse. In the lower races the sacrum is long, narrow, and not
much curved, the condition that exists in the apes.  The broadest
and most curved sacrum is found in the Caucasian female. (It
is interesting to note that along with the evolution of the pelvis
there has been a corresponding increase in the size of the fetal
head.)

—
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THE PASSENGER.

In the first stage of labor, nominally, it is not the fetus, but the
bag of membranes with its contained fluid that demands attention,
The latter consists of amnion and chorion, with remains of de-
cidual tissue onits lower surface.  Often it consists only of amnion
in its central area, the chorion, which is not as tough as the
amnion, having been ruptured and forced aside.  In the second
stage of labor the fetus is the moving body which is studied in
relation to the genital tract.  In the third stage it is the placenta
and membranes.

Fetus at Full Time, Obstetrically Considered.— ['he
chief consideration must be given to the fetal head, because it is
the part that offers the most difficulty in the process of labor; it
is the largest and most solid portion of the fetus; itis the present-
ing part in about g6 per cent. of all confinements ; abnormalities
in its size, shape, position, and ossification lead to increased risk
in labor,

Fetal Head.—The obstetrician regards the head as made of a
cranial and a facial portion.

The cranium is considered in two parts—the vault and the
base. The former is composed of the two halves of the frontal,
the two parietals, and that part of the occipital bone that lics
above the foramen magnum; on cach side is the squamous part
of the temporal bone.  The vertex is that part of the cranium be-
tween the coronal and lambdoidal sutures, extending laterally as
far as the parictal eminences, The sinciput is the portion lying
between the face and the coronal suture.  The occiput is that part
behind the lambdoidal suture.  The base is made up of the basi-
occipital, the sphenoid, the ethmoid, and the petrous portions of
the temporal bones.

[he bones of the vault are thinner than those of the base, more
loosely joined, and consequently more plastic.  In labor the vault
is moulded in adaptation to the pressure exerted upon it at various
parts of the genital passages by the soft and hard tissues of the
pelvis.  There are many variations in the degree of plasticity found
at full time, depending upon the amount of ossification in the
bones and the looseness of the sutures.  The firmness of the basal
bones is a guarantee of protection for the important brain struct-
ures lying upon them, external pressure not moulding them to
any appreciable extent.

The sutures of the vault are the membranous junctions between
the bones.  The most important are the sagittal, frontal,' coronal,
and lambdoidal. The fibrocartilaginous junction of the supra-and
basi-occipital must be noted; it allows the supra-occipital to be
bent inward somewhat upon the basi-occipital when the head is

! Some authorities do not distinguish a frontal apart from the sagittal suture, in
cluding the former in the latter
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moulded in labor.  Budin has laid special stress on its importance
in this connection.

The fontancls are certain membranous areas in the vault, at the
Junction of various of its component bones.  Of these, two de-
serve the main attention—the anterior and posterior.  The anterior
Jontane! or bregma is placed at the junction of the sagittal, coro-
nal, and frontal sutures, It varics in size and shape in different
cases. It is usually lozenge-shaped or kite-shaped, the sharpest
angle being anterior.  Ballantyne has found the average antero-
posterior measurement to be 2.7 cm. ; the average width between
the lateral angles being 2 em. Rarely this fontanel may be
much smaller or much larger, the head being of normal size. In
hydrocephalus it may be very large.  The posterior or occipital
fontane is at the junction of the sagittal and lambdoidal sutures.
Often it is a mere triradiate cleft between the bones, no distinct
space being appreciable,  In other cases, when ossification is less
advanced, there may be a small triangular space.  Ballantyne has
found its average anteroposterior length to be 8 mm.  In labor,
while the head is compressed, the space may not be recognizable
owing to the forcing together of the bones,

The temporal fontane! on cach side of the head, at the junction
of the temporal, parictal, and occipital bones, is of little obstetric
importance ; - occasionally it may be mistaken for the posterior
fontanel.  The so-called false fontanels are deficiencies in ossifica-
tion in the main thickness of the bones or along the lines of
sutures. Abnormalities in the fontanels and sutures may occa-
sionally be produced by the development of separate small masses
of bone, known as Wormian bones.

Protuberances or Emincnces—The following are to be noted :
The glabella, or root of the nose; the frontal cmincnee, on each
side of the forchead; the parictal cminence, on each side of the
cranium ; the eccipital protuberance, or inion.

Measurcments —The following anteroposterior diameters are
important: Occipitomental (0. m.), from the tip of the supra-
occipital bone to the middle point of the chin.

Occipitofrontal (o. £, from the occipital protuberance to the
glabella,

Suboccipitobregmatic, from the junction of the neck and occi-
put to the center of the bregma; on the dried skull the lower
end of this diameter may be measured from a point midway
between the foramen magnum and the occipital protuberance.
(Some authorities place the upper end at the anterior angle of the
bregma; others at the posterior angle. My own view is that a
more constant point is the exact intersection of the sagittal and
coronal sutures.) It is evident that if a series of suboccipito-
bregmatic diameters be drawn, they diminish in length from before
backward. A suboccipitofrontal diameter is described by some
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extending from the junction of the occiput and neck to the top
of the forehead.

Budin has described another anteroposterior diameter, which
he has termed the supra-occipitomental or maximum diameter.
It is drawn from the tip of the chin to the most distant
point of the sagittal suture, situated a short distance above
the posterior fontanel.  This diameter is longer than the occipi-
tomental, the difference being more marked after labor than
before,

The transverse diameters are as follows : Biparietal (bi-p), from
one parietal eminence to the other; bitemporal (bi-t), between the
lower ends of the coronal sutures; bimastoid (bi-m), between
the mastoid processes.

The wertical diameters are rather vaguely defined, The fronto-
mental extends from the top of the forchead to the lower margin
of the chin; the cervicolaryngo- or trachclobregmatie, from the
center of the anterior fontanel to the junction of the chin and
neck, near the larynx.

Circumferences of the head are measured in relation to the
maximum, the occipitomental, occipitofrontal, and suboccipito-
bregmatic diameters.

The measurements vary considerably in any series of heads
that may be examined. Some variations are, of course, merely
to be associated with individual differences in size; others, with
the condition of the skulls at the time of examination—i. ¢.,
whether unmoulded or moulded by labor; whether dried and
bony or unaltered and covered with the soft tissues.

Most statistics are based upon studies made after birth; com-
paratively few from measurements of unmoulded heads, as obtained
by Casarean section or postmortem examination. The following
figures may be taken as approximating to the average. They
refer to the skull covered by the soft parts.

Occipitomental diameter . FI : 125 cm.,
Occipitofrontal . R
Maximum 4 ’ cvsssxlg W
Suboccipitobregmatic diameter . , . . . , 10,3 **
ipitofrontal # PRI | S
L L i x5y ow 10 W
Bitemporal o oy s Ry ™
Bimastoid » ¥ a v an Jo0
Frontomental L R ST T
I'rachelobregmatic @ R ¥ . O8 ¢
Occipitomental circumference o o o358 ¢
Suboccipitobregmatic Vg s d eln '
Occipitofrontal ¢ v s o9 w30
Maximum e 3 94 a0 &

\When the dried fetal skull is measured these figures are
smaller. The changes produced by moulding in labor vary ac-
cording to the presentation and position of the child and the
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peculiarity of the mechanism. They will be described in con-
nection with the various forms of labor,

Mobility of the Head on the Trunk.—The head is capable
of an extensive degree of movement owing to the plasticity of
the joints and tissues in the neck. It may with safety be bent
almost to a right angle on any side.  Tarnier has stated that the
head may be bent backward without injury until the face looks
almost directly backward.  Such mobility of the tissues diminishes
the risks to the fetus in many cases of abnormal and artificial
delivery.

Trunk.—The trunk is not ordinarily such an important factor
in relation to labor as is the head. Its tissues are more plastic
and compressible.  The bisacromial diameter measures about
12 em. (4% in.), but may be shortened 2 or 3 cm. by pressure,
The anteroposterior chest diameter in the upper part is 8.5 cm,
(3% in.).  The chest circumference averages 31 em. (12} in.). The
bitrochanteric diameter is g em. (3} in.).  The anteroposterior
pelvic measurement is 5.5 em. (2] in.); when the thighs are flexed
on the abdomen this is ncarly double.  The circumference of the
pelvis is about 266 cm. (10} in.); with one thigh flexed on the
abdomen it is about 30.5 em. (12 in.); with both thighs flexed
33 em. (13 in).  All these measurements may be reduced by
compression,

SUMMARY OF THE STAGES AND FACTORs CONCERNED 1N LAROR,

( Powers—Uterus
{ I'assag

First Stayg 0 s—Lower uterine segment and cervix
{ Passe nger— Bag of membranes and forewaters
( Powers—Uterus and accessory muscles
Second Stay Genital tract and cavity of pelvis,
{ Passe nger—The fetus
( Powers—Uterus and aceessory muscles
Third Stage, < Passages—Lower uterine segment, cervix, and vagina

( Passenger  Placenta and membranes

Attitude, Presentation, and Position of the Fetus at
the beginning of Labor.—Attitude.—The attitude or posture
of the fetus may be described as the relationship of its head,
trunk, and limbs to one another.  Normally this may be expressed
by the term “flexion.”  The fetal mass presents an ovoid shape.
The head is flexed toward the chest, the arms are folded on the
latter, the thighs are flexed on the abdomen and the legs on the
thighs.  Many variations are found. Thus, both the upper and
lower extremities may be placed at different levels and differently
arranged.  One leg or both may not be flexed on the thighs, but
may be extended up over the body. The face does not always
look straight downward, but may be turned slightly to one or the
other side. The study of frozen sections has shown that the head
is usually inclined toward one shoulder, whether there be a vertex
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or a breech presentation.  These variations are generally produced
by movements of the fetus, but in some cases coiling of the cord
influences the disposition of the limbs.

Presentation.— This term is ordinarily used to imply a relation-
ship between the long axis of the uterus and that of the fetal
ovoid, as well as to indicate that part which is in the axis of the
parturient canal.  In times past various views have been held as
regards normal presentation.  Thus, many have thought that the

Fia. 113.—Fetus from a case of F16, 114.—~Attitude of the fetus in wtero,
advanced pregnancy. The inclina- A specimen an eighth-month preg-
tion of the head toward one shoulder nancy (Barbour and Webster).
is shown.

anterior fontanel normally presented.  Roederer believed it to be
the occiput ; Naegele taught that it was the parietal region of the
head that was anteriorly placed.

At the present day it is generally taught that in normal cases
—i. ¢., about g6 per cent. of all labors, the long axis of the fetal
ovoid is parallel with that of the uterus, the head being lower-
most, the vertex being the presenting part.  Further, it is held
that the sagittal suture of the head crosses the axis of the pelvis,
the occipitofrontal plane being parallel with the plane of the brim.
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These statements are based upon clinical examination, a method
of inquiry that is not thoroughly reliable in the determination of
anatomic relationships.  With the fingers it is very difficult to
make out exactly how the presenting part is placed in relation to

Fis. 11s Attitude of the fetus in wtero Each of these is a full-term specimen
Barbour

the brim, because the area that is palpated is comparatively small.
It is impossible, for example, in the living woman to place the
finger in the exact axis of the pelvie cavity and to determine always
accurately the relation of the sagittal suture to it.

Distance of Proportion of posterior

Cask. Period vertex be-  half of head lying within
low brim.  conjugate of brim

Braune and Zweifel . | Primipara. 9 months,  2.§ in. 387 in.outof 7 in
Pinard and Varnier L 73 s ® 14 - 6in

i o Bipara s L §.7 “ 7 in
Barbour . . . . . Sextipara. | First stage. 3.50 L 7.75 in.
Winter .+ . . DBipara " 3N " 7.1 in.
Sivinger . Primipara “ 2.12 “ 0.04 In,
Barbour and Webster . Multipara, “ 38 “ 7.25 in.
Pestalozza Sextipara, - 4 “  7in.
Leopold Primipara. | “ 2 o 4.75 in.

It is only by fixing the parts iz sitv and examining them un-
disturbed that the truth can be ascertained. In recent years this
has been done by the freezing method, and it has been clearly de-
monstrated in a number of cases that the occipitofrontal is not
exactly parallel with the plane of the brim, and that the center of
the vertex and the sagittal suture are not in the axis of the inlet.
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The sagittal suture is either anterior or posterior to the axis,
usually in front, and a larger part of one parictal bone is at a
lower level than of the other.  Barbour has emphasized this pecu-
liarity, and has drawn up a table of measurcments made in dif-
ferent cases of frozen sections (see page 204).

In 6 out of g cases more of the posterior half of the head than
of the anterior lay below the plane of the upper part of the pelvie
cavity.

De Seigneux, from a clinical study of 80 consccutive cases,
states that three varietics of presentation are to be regarded as
normal—viz: () Anterior parictal in 22.5 per cent.; (4) posterior
parietal in 33.75 per cent.; (¢) vertex or synclitic in 23.75 per cent.

He believes that the dimensions of the pelvis have little to do
with the presentation. In his series the pelves were normal except
4in group a (1 justominor and 3 rickety flat), 5in group 4 (2 rickety
flat, 2 justominor, 1 non-rickety flat), and 1 justominor in group c.

He thinks that presentation is mainly determined by the in-
clination of the uterine axis to the plane of the pelvic brim.
Thus, posterior parietal presentations are more common in primi-
pare because, owing to the tenseness of the abdominal wall, the
uterus is held back against the spine, while anterior (Naegele)
presentations are more common in multiparae with lax abdominal
wall and anteverted uterus. Pelvic contraction acts indirectly
only by favoring anteversion, which condition is aggravated by
laxity of the abdominal wall.

Barnes, Galabin, Fritsch, and many others also hold that ob-
liquity is not to be regarded as an abnormality. Schatz agrees with
this view, but states that it is most marked when the pelvis is flat.

In multipara, at the onset of labor, the presenting portion of
the head is at or a little above the brim level ; occasionally it is
found partly below. In primipare, in normal conditions, it is
within the pelvic cavity. The plane of the head that is related to
the planes of the upper part of the pelvic cavity varies in different
cases. Often, especially in multipare, it is the occipitofrontal.
In many cases, in which the head s subjected to unusual surround-
ing resistance, the occiput is somewhat lower, the plane being more
suboccipitofrontal.

Position.—This is the relation of the presenting part to the
pelvis of the mother. In vertex presentations, at the beginning
of labor, when the pelvis is normal, this relationship is such that
the anteroposterior diameter of the head is more or less in line
with an oblique diameter of the pelvis. This is often termed the
Solayres obliquity. It is evident, therefore, that the head may
occupy any one of four positions. These are usually demonstrated
in terms of the occiput, which may lie to the front and left or to
the front and right of the middle line, to the back and right or to
the back and left of the middle line. Some authors regard the
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brim as divided into four quadrants by the intersection of the
conjugate and transverse diameters, and describe the occiput as
lying in one or other of these quadrants,

I'here are no fixed points in the pelvis toward which the occi-
put is directed.  Generally it is stated that when it is anterior it
is opposite the iliopectineal eminence, and when posterior oppo-
site the sacro-iliac joint.  There are, however, many deviations,
Occasionally, indeed, the anteroposterior may correspond more
nearly to the transverse than to the oblique diameter of the pelvis,
Ihe four positions described may be named as follows : Occipito-
Leva anterior (0. L. A.), occipitodextra posterior (O, D. P.), occip-
itodextra anterior (0. D. AL), occipitoleva posterior (O, 1. )

As regards the relative frequency of these, the following statis-

tics are given
Position Nacgele. Naegele, Simpson and  Dubois. Murphy. Swayne
r. Barry
0O L. A 70 64 76 70 63 86
DR 29 32 28 25 10 1
o A 0.2 2 10 9
Ok P 0.5 0.6 4 2

A working estimate may be roughly summarized thus: O. L, A.
in 74 per cent. of vertex presentation; O, D, P.in 20 per cent. ;
O. D, A.in 5 per cent.; O. L. P, in 1 per cent.

It must be remembered that occipitoposterior cases generally
change into occipito-anterior during labor, and are likely to be
recorded as the latter ift examination be made at too late a period,

Diagnosis of Vertex Presentations.—Occipito-anterior
Positions.—The diagnosis of occipito-anterior positions in vertex
presentations is casily determined in the great majority of cases
by external examination.  On palpating the abdomen of the
mother the back of the fetus is felt as a smooth, firm area without
projections, close to the anterior wall of the uterus, the thoracic
part of the back being more to the left or right of the middle line
according to the position. The firm, round head is felt at the
brim of the pelvis, variations being found in the portion that can
be felt above the brim.  Thus, in primiparax, in whom the head
sinks considerably within the pelvis, during the last month of
pregnancy very little may be palpated externally.  Owing to the
flexed attitude, more of the sinciput than of the occiput lies above
the brim.  Sometimes the lower jaw or even supra-orbital ridge
may be palpated. A sulcus may usually be determined between
the prominence of the anterior shoulder and the head, from 1 to 2
in. to the left or right of the middle line, a short distance above
the inner end of Poupart’s ligament.  When the head lies above
the brim, it may usually be moved in different directions if the
uterus be not contracting, especially when there is abundant liquor
amnii.  When it has partly entered the pelvis, it may often be
slightly elevated, but cannot be moved in a transverse or antero-
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posterior plane.  When it has deeply descended into the pelvis, it
cannot be moved by abdominal palpation.  Fixation does not
usually take place until the biparictal diameter has passed the
brim.  The upper fetal pole is situated at the fundus uteri, and
consists of the breech and lower limbs or of the breech alone.
With the feet the breech may form a mass as large as the head,
but of irregular contour; the breech alone is smaller than the
head, less round and not so firm.  No sulcus exists between it
and the body, and it cannot be moved by ballottement, as the head
may be, when it is situated at the fundus uteri.  The back is felt
firm and smooth and may be arched forward, as Budin has pointed
out, when the fetal poles are approximated by pressure on the
fundus. \When the placenta intervenes between the examining
hands and the fetus, the latter cannot be distinctly felt,

The heart of the fetus is heard through the abdominal wall of
the mother between the umbilicus and Poupart’s ligament, on the
left side in O. L. A. positions, on the right side in O. D. A positions.
The point of maximum intensity of the heart sounds corresponds
to the lower angle of the left fetal scapula. It is, therefore, at a
lower level in women (7. ¢, primipara) in whom the head is con-
siderably below the pelvic brim at the beginning of labor than in
those in whom it is mainly above. It must, however, be remem-
bered that the point at which the heart is heard most loudly may
not correspond to the lower angle of the left scapula; it may only
be that part of the fetal chest that happens to be most closely
applied to the uterine wall. In the great majority of cases the
abdominal examination is sufficient to determine the relationships
of the fetus. It may fail when the abdominal wall is very fat or
tense, when the werus is very firm or much distended, or when
various pathologic conditions are present—i. ¢, a tumor.  Vaginal
examination is, therefore, rarely necessary. Per vaginam before
dilatation of the cervix it is usually only possible to feel the hard,
rounded head.  After the cervix is partly dilated it is possible in
some cases to determine the position of the sutures or fontanels,
but generally this can only be satisfactorily accomplished after
rupture of the membranes.  The sagittal suture is usually first felt
by the finger ; the anterior and posterior fontanels may sometimes
be felt before the head has well descended. At a later stage
usually only the posterior fontanel may be touched ; it lies to the
left or right of the middle line according to whether the position
is O. L. A.or O. D. A, Ordinarily the fontanels are easily dis-
tinguished ; when the anterior is small or compressed it may be
mistaken for the posterior. It is important in cases of difficulty to
determine the number of sutures entering into the fontanel ; three
in case of the posterior, four in case of the anterior. Abnormal
deficiencies in the bone may casily be mistaken for the fontanels,
and Wormian bones may be misleading.
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Sometimes a large caput succedaneum may make it difficult
to feel the sutures and fontanels.  When the cervix is well dilated
and the membranes ruptured, it may sometimes be advisable to
push the fingers up behind the pubes in order to locate an car,
In carrying out these manipulations it is well to steady the fundus
and upper ]mh of the fetus with the outer hand.

MECHANISM OF LABOR.

Vertex Presentation. ()ccipitoltevn Anterior.—In the
most common form of labor—viz, that in which the vertex pre-
sents (O, 1. Au), the head makes a series of movements in its
passage through the pelvis that are generally described as the
*'mechanism of labor.” It is, 1|uutnu to be applicd mainly to
the second stage, though it must be remembered that in some
cases these movements may begin before the cervix is fully dilated ;
this is mainly found when the head lies partly within the pelvis
before labor begins—i. ¢, in primipara.  These movements of
accommodation are necessary to the passage of the head with the
least difficulty, and they result partly from the shape of the head,
partly from the shape of the hard and soft canals. Owing to the
variations that these factors may present, the movements vary
somewhat in different cases, though in general the main features
of the mechanism are usually present. At the present time it is
customary to describe the movements as follows : Flexion ; inter-
nal rotation; extension ; external rotation or restitution of the
head ; expulsion of the trunk.

Descent has been mentioned by many writers as one of the
movements, but this is unnecessary, since it goes on throughout
the whole second stage, and the movements take place merely te
facilitate descent.

Synclitism was a term used by older authors to imply that
there was a series of parallelisms between certain planes of the
head and certain planes of the pelvis.  Such a term is unneces-
sary, emploved in this sense. If used in the general sense of
adaptation, no objection may be raised, for it is self-evident that
the mechanism of labor is but a series of adaptations of the fetus
to the pullun nt canal. The idea of special planes is a creation
of the imagination entirely unsupported by anatomic investigation,
and must be abandoned. The exact relationships of the head at
the beginning of labor have been fully described. During the
first stage it does not ordinarily change much.  After the cervix
is dilated and the membranes ruptured,' it descends so as to be

! In some cases in which, after the cervix is fully dilated, the membranes do not
rupture but remain and stretch before the advancing head (as in Braune's a
Chiari's specimens). the mechanism of the second stage may continue, though
somewhat more slowly than normal,
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embraced by the lower uterine segment, and meets the resistance
of the bony canal (if it has not already been lying partly within
it The ordinary normal movements may now be noticed in
detail.

lexion—The current views concerning this movement must
be modified as a result of recent studies of the anatomy of labor
by means of frozen sections. The term has long been regarded
as a dipping of the occipital end of the head, due to a bending
of the chin on the chest, the object being to bring a smaller
diameter of the head—viz, a suboccipitobregmatic, into relation
with the girdle of resistance. Here again clinical examination
has erred in trying to establish anatomic data, and has succeeded
only in substituting speculation for facts. By the fingers it is im-
possible to determine accurately what takes place above the girdle
of contact—i. ¢, that part of the head embraced by the soft
passage at any level ; it is impossible to determine how the chin
of the fetus moves.  All that can be made out by digital exami-
nation is what takes place within and below the girdle of contact.
Certain it is that in many cases a change occurs whereby the
occiput descends more than the sinciput, the posterior fontanel
becoming relatively lower than the anterior fontancl, but this
might be brought about by a rotation of the whole fetus on a
transverse axis as well as by the bending of the chin on the
sternum,

Now, the facts derived from the study of bodies frozen in
various stages of labor show that the chin is fairly constant in
relation to the sternum throughout labor until the head begins to
pass through the vulva. Barbour, who has made a careful study
of this subject, states that flexion in labor is to be regarded as an
attitude, as it is in pregnancy, rather than as a movement. He
doubts if it is justifiable to speak of it as a movement of labor at
all, but he does not imply that a movement of flexion may not
occasionally occur; there may be a disturbance of the normal
attitude of the head, as of any other part of the body, and this
alteration may be corrected by a movement of flexion. The close
relationship of the chin to the sternum in the advanced second
stage of labor is well shown in Barbour and Webster's case
(Fig. 114).

It is probable that in many cases the change in the position of
the occiput, as a result of the movement to be next described—
viz., internal rotation, is misinterpreted as a marked dipping of the
posterior fontanel, or flexion.  When the head is already partly
within the bony cavity at the beginning of labor, internal rotation
very soon brings the occiput into relation with the deficiency of
the bony pelvis anteriorly, and being more easily palpated it may
very casily be regarded as having descended markedly. In some
cases it may be easily determined by clinical examination that no

K}
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increased flexion occurs at all in labor—z «., in roomy pelves or
when the head is small. The most marked dipping of the occiput
has been noted when the head meets with pronounced surround-
ing resistance cither on the part of the soft or hard tissues. It
occurs at different levels in different cases.  Many theories have
been advanced to explain how flexion occurs, but in view of the
recent criticisms as to the nature and occurrence of this phe-
nomenon they need not be discussed.

The necessity that has always been urged in connection with
the supposed movement—viz, the substitution of a shorter cir-
cumference of the head for a long one, docs not probably exist in
the majority of normal labors, because, owing to the attitude of
the fetus carly in labor, a sufficiently small circumference is in
relation to the parturient canal.  In cases in which the head is
abnormally large or the canal small, the more rapid descent of
the occipital end of the head does substitute a smaller circumfer-
ence of the head, and it is probably due to the greater resistance
that the sinciput meets as it descends the posterior wall of the
parturient canal, which is so much longer than the anterior wall.

Intcrnal Rotation—This is a well-defined movement of the
head whereby the oceipital end turns to the middle line anteriorly
as it approaches the outlet of the pelvis.  The result of this change
is to bring the anterior or long diameters of the head into relation
with the longest diameter of the outlet—z. ¢, the conjugate.  The
movement varies in different cases as regards its extent and the
level at which it occurs, but it probably always takes place below
the level of the ischial spines.  Various theories have been ad-
vanced to explain the reason for this movement. That which
associates it with the shape of the head must be entirely discarded.
Rotation occurs in presentations other than vertex—i, ¢, face,
breech, shoulder, when the relationship between fetal and mater-
nal parts is very different from that found in normal vertex cases.
So must that which attributes the movement to the influence of
the inner surface of the bony canal on the fetal head, for rotation
occurs in breech and transverse cases, and in pelves so distorted
that the normal relationships are absent.

Olshausen believes that internal rotation of the head is merely
the result of a movement of the trunk ; he states that the com-
pression of the uterine wall on the trunk after the escape of the
liquor ammii causes its rotation, and consequently that of the
head.  This view is entirely incorrect because, clinically, it can be
demonstrated that rotation does not take place immediately after
the liquor amnii escapes; and that rotation of the trunk is not
necessarily followed by rotation of the head. Indeed, in Barbour
and Webster's second-stage case, in which the head (O. L. A.) is
rotated so that the occiput is near the front, lying low in the
pelvis, the trunk is so placed that the back looks to the front and
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left; in other words, the head has begun to rotate while the trunk
has not,

There can be no doubt that the chief factor in producing inter-
nal rotation is the sacral segment of the pelvic floor.  This is
made up of the tissues posterior to the vaginal slit, consisting
mainly of fasciwe, ligaments, and muscles, with strong bony at-
tachments, and it may be regarded as composed of a rwht and a
left half, cach of which slupu downward and inward from the bony
wall. s the vagina is canalized by the advancing fetus the sur-
rounding tissues are stretched, and as they possess some elasticity
they exert a recoil action on the presenting part of the fetus,
Berry Hart states that that part of the presenting part which first
strikes a lateral half of the sacral segment must be rotated by the
resiliency of the part which is pressed against. In the O. L. A.
case (now under consideration) the occipital end of the head
first strikes the anterior part of the left half of the sacral seg-
ment, having a shorter vertical distance to travel than the sin-
cipital portion of the head, and is moved forward and inward.
When the occiput looks directly forward the head lies symmetri-
cally in the pelvis and is pressed equally by both halves of the
sacral segment, so that no further rotation takes place. From
what has been pointed out regarding the anatomic conditions in
the pelvis during labor, it is very evident that this adaptation must
take place. Barbour and Webster's second-stage section shows
clearly that the shape of the vaginal canal during canalization is
one in which the anteroposterior diameter is greater than the
transverse, so that on cross-section it is somewhat oval. A mass,
longer in one diameter than another, descending asymmetrically
into relation with such a passage must tend to be rotated if the
wall is elastic. It is, indeed, as Barbour states, largely a question
of accommodation.

A series of cross-sections at different levels, made by Zweifel,
shows well the relative increase in the conjugate and decrease in
the transverse diameter as a result of the distribution of the soft
tissues.

The direction of the rotation depends on the part that first
comes into contact with the anterior part of the sacral segment.
Dubois has experimented on the bodies of women who have died
at full term, and has proved that by pushing the head through the
pelvis rotation occurs if the floor be not injured by rupture or
overstretching ; he found that the occiput always turned forward
if it reached the sacral segment before the sinciput.  Edgar has
obtained similar results in his experiments.

As regards the part played by the body of the fetus during the
descent of the head to the perineum and during the process of in-
ternal rotation, the main change is an alteration in its attitude
whereby it elongates. While, as has been shown, the chin re-
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mains flexed on the chest during this period, there is an undoing
of the bent condition of the back, so that the breech and lower
limbs rise to a higher level.  This is the explanation of the clinical
fact that though the head be at the perineum, the breech of the
fetus may be as high as at the beginning of labor.  Rotation of i
the head is not necessarily accompanied by rotation of the body,
as Barbour and Webster's sections show.,

Lxtension—This term is applied to the birth of the head after
internal rotation has occurred. The combined action of the
uterine and accessory muscles drives the fetus downward, the
head stretching the anterior part of the sacral segment laterally
as well as in an anteroposterior direction.  The resistance of this
segment is upward and a little forward.  As a result of the action
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F1G. 116, —Forward motion of }
forward thrust of sacrum

of these two forces the head of the fetus is moved forward and
upward, the occiput sliding under the symphysis, the sinciput and
then the face passing over the perincum.  During this movement
the chin somewhat leaves the chest of the fetus, though this is not
so marked as is ;:(‘Ih‘l‘.l“) believed, It is most evident in l)linli-
pare, and in multipara: with a well-preserved perineum. The
latter feature also largely determines the amount of upward gliding
of the occiput in front of the symphysis

T'he birth of the head is not continuous, It is marked by ad-
vance during the pains and by recession between the pains until
the posterior part of the head is fairly in the grasp of the vulvar
girdle. Thereafter advance is usually steady and rapid.

FExternal Rotation or Restitution of the Head —This term is
applicd to a movement of the head that takes place immediately
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\ter its escape from the vulva or with the recurrence of a pain. It
consists of a rotation whereby the occiput turns toward the side
to which it was dirccted at the beginning of labor.  In the case
now under consideration (0. L. A.) it turns to the left.  This
movement though referred to the head has nothing to do with
the latter, being in reality a change in the body of the fetus, to
which the head movement is secondary. By the time the head
is born the shoulders of the fetus have come into relationship
with the sacral segment of the l)\']\lt' floor. It has already been
pointed out that internal rotation of the head is not necessarily
accompanied by any corresponding rotation of the trunk, at lcast
until the former is nearly complete (shown by Barbour and Web-
ster's sections), so that ordinarily the long diameter passes through
the upper part of the pelvis in an oblique diameter opposite that
in which lay the long diameter of the head ; therefore, in the case
now being considered (0. L. A.), in the left oblique diameter.

Coming in contact with the sacral segment of the floor, rota-
tion must take place in such a manner that an accommodation
of diameters is brought about. The anterior or left shoulder of
the fetus striking the right half of the sacral segment first is
rotated to the front. Very rarely in an O, L. A, case may rota-
tion of the head to the right be noted.  The explanation is proba-
bly due to the shoulders descending transverscly or even rotating

ymewhat, so that the bisacromial measurement occupics an ob-
lique diameter opposite to that in which it lay carly in labor.

Under these circumstances it is easy to understand how the
shoulders might be turned at the pelvic floor so that the back is
directed to the right, the occiput being correspondingly turned. It
must be remembered that cases in which this abnormal rotation
occurs may thus be wrongly diagnosed O. D. A. or O. D. P.
cases, in which, of course, the normal rotation of the shoulders
turns the occiput to the right side.

Some authors hold that the external rotation of the head is
merely an undoing of the twisting of the neck produced during
the movement of internal rotation.  That this may play a part in
some cases cannot be denied, but if it were always the cause, ex-
ternal rotation should occur as soon as the head is born. Invery
many cases there is a pause at this stage, the head turning only
when pains drive the shoulders down into relationship with the
floor of the pelvis.

FExpulsion of the Trunk—After the shoulders have rotated, the
one that is anterior moves under the symphysis, the posterior
gliding forward over the perineum. The arms and trunk then
follow. The pelvis usually rotates so that its transverse diameter
is in line with the anteroposterior diameter of the outlet ; when
the pelvis is small or the outlet large it may not fully rotate and
may be born obliquely.
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Mechanism in Occipitodextra Anterior Cases.—In (). ). A
cascs the mechanism is similar to that in O. 1. A. cases. save that
rotation occurs in the opposite direction hus, in internal
tion the occiput turns from the right side to the middle lin

in restitution the shoulders turn so that the back of
looks to the right

lnoma O. L. A and O. D, A. Mechanisms—N ery rarely

the above-described mechanism may not take place I'his may
be found where the parturient canal is very large or the fetus i
small.  The head may be pushed through with its anteroposterion

diameter transverse or oblique, internal rotation not taking place
Mechanism in Occipitoposterior Positions.— This will b
considered on page 492.
Head-moulding and Head-marking in Occipito-anterior
Cases.— During normal labor the shape of the fetal head is altered
by the effect of pressure, both the bones and the soft tissues be ing

ffected.  As the head descends in the attitude of flexion it is
compressed at successive levels by the stretched wall of the par-
turient canal.  This pressure is relieved only when the head has
passed through the vulva [he grip of the girdle of contact
varies in different cases, from the suboc cipitofrontal to the sub-
occipitobregmatic circumference of the fetal head. The effect is
shown in the asymmetrical shape of the head after birth, If it
be compared with the unmoulded head, it is found to be elongated
anteroposteriorly, ¢ specially in the line of the maximum diameter
of Budin, There is relative shortening of the suboccipitofrontal
and the suboccipitobregmatic diameter,  The parictal bone which
is anterior in the pelvis during labor, may somewhat override the
other. Thus, in O. 1. A, cases the right parictal is higher than
the other, while in O, D, A. cases it is the left. The reason of
this relationshipis that for a considerable time in labor the anterior
parictal bone, being opposite the anterior deficiency in the bony

vt
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pelvis, is bulged in the direction of least resistance, while the pos
terior parictal bone is forced under the other.  After internal
rotation prolonged compression of the head at the outlet is likely
to depress the frontal bones below the level of the parietal, and
sometimes the latter may override the others.  Very frequently
the supra-occipital bone is somewhat pressed under the posterior
edges of the parictals

I'he soft tissues are altered as follows: During labor that por-
tion of the scalp below and within the girdle of compression
becomes congested, darker in color, and swollen as a result of
edema, blood being sometimes extravasated.  The elevation thus
formed is known as the caput succedancum. Sometimes it may
develop before rupture of the membranes, but usually afterward,
in the second stage.  More than one swelling is often produced.
The earliest is formed before internal rotation occurs, on that part
of the head related to the anterior deficiency in the bony pelvis.
Thercfore,in O, L. A, cases it develops on the upper posterior part
of the anterior or right parictal bone ; in O. D. A. cases on the upper
posterior part of the left parietal bone.  As the head rotates to the
front, the lu’q’ilnl[ l‘('.l\’]linj_; the middle line, the \\\k'”i“j\‘ deve ]u[)\
toward the tip of the occiput.  While the head is delayed at the
outlet the occipital caput becomes larger.  The carliest-formed
swelling is sometimes termed the primary caput.  The last formed,
that over the tip of the occiput, being the sccondary caput.  After
the birth of the child a sulcus may sometimes be noticed between
these, though generally they form a continuous swelling,

Great variations are found in the extent to which these head
changes are produced.  When the skull is very small or the
passages larger the asymmetry may only be slightly marked, and
there may scarcely be any overriding of the bones or a visible
caput succedaneum. A caput may be formed on the vertex in
the first stage, especially if there be premature rupture of the
membranes or if the latter be abnormally stretched and forced
through the cervix as a pouching bag, leading to a diminution of
resistance over the lowermost portion of the scalp. The caput
usually disappears within thirty hours of birth, while the distor-
tion of the bones also disappears to a considerable extent within
the same period, though five or six days usually elapse before
the disappearance is complete.

THIRD STAGE OF LABOR.

Anatomy and Physiology.—Uterus.—Following the ex-
pulsion of the fetus and liquor amnii, retraction takes place in the
greater part of the uterine wall, which becomes thickened and
reduced in area.  The stretched and thinned cervix partly recovers
itself, becoming thicker and shorter. The lower uterine segment
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only partially retracts, and may be folded on itself by the pressure
of the upper segment.  The most marked change is in the upper
uterine segment, whose wall is everywhere considerably thickened
where the placenta is not attached. At the placental site its
thickness is only slightly increased because of the mechanical
obstacle offered to retraction.  (The same peculiarity was pointed
out in describing retraction in the uterus during labor.)  The

Fia. 118.—Vertical mesial section of the bo reginning of the tl st
The body has been frozen in the erect posture gerated anteversion of the
' /. Fu p. placenta ppearing as a slit
I egment na: w.c, umbilical cord; 4, bladder, 1
\ I'he thinnest part of the w of t t
placenta is attache T'he membrane I fram the ru ne

placenta itself, while firmly attached to the uterus, diminishes
somewhat in superficial area, becoming thickened and somewhat
folded, and bulged at the borders. It forms a mass that is com-
pletely embraced by the retracted uterine wall, there being no
space left in utere, the amnion-covered surfaces being in apposi-
tion. Pestalozza has published frozen sections of women who
died in the beginning of the third stage, one being a single and
the other a twin pregnancy. The various points mentioned are

e ———
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therein well demonstrated.  In the former the length of the uterus

from the fundus to the os externum measures nearly 8 i, of 1
which two-thirds were composed of upper uterine segment.  The :
anteroposterior diameter of the latter measured 4 in. - The thick

ness of its retracted wall averaged 1 in. except where the placenta ]

was attached; there it measured | in.  The membranes at this
time were attached to the uterine wall save over the arca cor-

FI1G. 119.—Vertical mesial section of a woman who died after the expulsion of twins
m the uterus. The uterus is retracted on the two placentie, but there is no separa
on of the latter from the uterine wall (Pestalozza) @ a, Upper placenta; 4, lower pla
enti; ¢, two umbilical cords lying in the cervix and vagina; o, cervix; ¢, bladder
ckest retracted portion of the uterine wall

responding to the greater part of the lower uterine segment as it
existed in the second stage of labor.

(It has been shown that they begin to be separated to form the
bag of membranes during the first stage, and in the second stage
are found separated along an irregular line as high or nearly as
high as the retraction ring). Over the upper uterine segment they
are attached, though much crumpled as the result of the reduction
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in size of the arca of the uterine wall.  The decidua and chorion
arc together arranged in a series of folds, and a sinular change is
produced in the amnion, though the latter is entire ly independent
of the former save where the amnion and chorion are closely
united.  The foldings are not uniformly marked, being narrower
and more numerous in the amnion.  The chorionic and decidual
folds vary according to the thickness of the spongy layer; where
the latter is scanty very slight folding occurs.  The nuhpuulull
arrangement of the amnion is made possible by the presence of
delicate strands connecting the amniotic and chorionic connective
tissue over a large arca; they may be somewhat torn during re-
traction. In some parts these are absent, the amnion and chorion
being firmly joined.  The decidua and membranes thus form a
layer considerably thicker than is presentin pregnancy, as a result
of the changes due to retraction.  The alteration in the decidua
is duc to the large amount of reticulated structure that is present
at the end of pregnancy.  Before labor its spaces are flattened
more or less obliquely or parallel to the muscular wall.  During
retraction they become crumpled and irregular,

I'he shape of the uterus varies according to the size of the
placenta and its site of attachment.  When it is situated on the
anterior or posterior wall, the retracted organ is somewhat wider
transversely than anteroposteriorly,  The wall to which the
placenta is attached may form a bulging that does not exist on
the tvpl)tl~ilv wall,  The anterior wall is wider than the posterior
when the placenta is situated on it, and @/ce ersa.

When the placenta is fundal the body has a more globular
shape than when it is attached to the anterior or posterior wall.
When the placenta is pracvia, being situated mainly or entirely in
the lower uterine segment, the walls of the upper segment retract
more than in normal cases ; they are more thickened and form a
mass of smaller bulk, since they are separated only by membranes.
When the woman lies in the dorsal position the uterus lies against
the spine, the fundusabove the umbilicus, opposite the junction of the
third and fourth lumbar vertebrac, or about 6} in. above the sym-
physis, on an average, the bladder and rectum being empty.  The
height varies normally considerably—. ¢, from 14.5 to 17.8 cm.
(5% to 7 in.), according to the size of the uterus, the size of the
placenta, the shape of the pelvis, and the condition of the rectum
and bladder. It may be symmetrically placed or may be deviated
to one or the other side ; in some cases it may be slightly rotated
to one side or the other on its long axis.  With the hand its posi-
tion may casily be changed.  When the woman sits or stands the
fundus falls forward, becoming markedly anteverted, and the in-
testines rest on its posterior surface.  (See Pestalozza's section,
Fig. 119.) The consistence of the wall of the retracted uterus at
this period is one of firmness, but it has not the hardness of the
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empty contracted uterus, It may be dimpled easily by the press-
ure of a finger,

Vagina. —The wall of the vagina is soft and relaxed, a certain
amount of retraction having taken place in it, more marked in the
upper than in the lower portion, and varying in extent in different
cases. There is usually a considerable amount of gaping in it,
especially in the lower part.  The perineum and vulva have some-
what recovered their shape by retraction of the tissues, but they
are still very lax and stretched, marked variations being found in
different c The bladder has sunk from the position occupicd
during the second stage of labor and has resumed its preparturient
shape, though it lies at a slightly lower level. The pelvic peri-
toneum has retracted somewhat and has descended on each side
where it was elevated in pregnancy. It is considerably wrinkled
over the bladder and lower part of the uterus.

Changes During the Third Stage.—The processes to be
studied during this stage are : 1. Scparation of the placenta and
membranes. 2. Expulsion of the placenta,

Different views have been current as to the method by which
the placenta is separated from the uterine wall in normal labor,
It was formerly taught that partial separation took place dur-
ing the second stage as a result of uterine retraction, the pla-
centa not being able to undergo a corresponding change ; the
cyanosis of the head of the fetus when delayed at the vulva
was thought to be due to this, Frozen sections have, how-
ever, demonstrated that normally there is no separation during
this stage, and that a small amount of retraction in the placenta
takes place, accompanying the retraction that occurs in the upper
uterine segment, though in the latter it is very much less marked
in the placental part of the wall than in the non-placental part.
The cyanosis is explained in some cases by pressure on the cord,
but generally by the interference with the circulation of maternal
blood to and from the intervillous spaces of the placenta, caused
by the retraction of the musculature. Others have held that
separation takes place immediately after the escape of the fetus
and liquor amnii, as a result of the shrinkage in area of the
uterine wall by retraction, the placenta not being able to follow,
the diminishing area being thus forced from its attachment.  This
view is denied by many who hold that, while it may apply to some
cases, it is not to be regarded as normal.

Barbour in particular has shown that the placenta that dimin-
ishes in area without separation during the second stage continues
to shrink after the escape of the fetus, following the retracting
uterine wall without separation. The area of the placental attach-
ment at the beginning of labor is about 35 to 40 sq. in.  Barbour
has measured it in uteri removed by Porro-Casarean section and
found it to be 14 to 21 sq.in. In two cases its diameters were




Vertical mesial section of uterus and contents removed after a Porrc
ection Fhe ce is divided below the os internum I'he uteru
tracted on its contents: @ silical vein: 8, placenta nterior uterine wa

I membranes hulging through the cervis. The placenta is
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¢ by 4} in.; in a third case 5 by 5} in.  In these cases there was
no st [nimll-»n and the placenta was embraced by the upper uterine
scoment, as has alrcady been described.  Frozen sections have
corroborated these findings, | have already described those of
Pestalozza.  In Pinard and Varnier's section of a woman who dicd |
after the birth of triplets, there is only very slight separation of
the lower edge of the placenta, the great mass having diminished !
without any separation ; in such a case it might be expected that
the normal process should not always be followed on account of |
the size of the placenta.  Yet Pestalozza’s twin case, in which the {
placenta was large, shows that the lower edge is not necessarily
separated. l
Of the views most prevalent at the present time the following
may be mentioned :
(@) Separation associated with the formation of a retroplacental

F1i: 121.—<The more favorable mechanisn

hematoma.  Schultze advanced the view that after the birth of
the fetus a contraction of the uterus diminishes the placental arca,
so that the central part of the placenta is separated.  Blood is
poured from the uterine sinuses into the space between the pla
centa and uterine wall, and, continuing to increase, causes the rest
f the placenta to be separated.  He holds that the fet i surface
of the placenta always presents at the os externum, and that a
certain amount of blood is a necessary accompaniment of pla
cental delivery.  Various modifications of this view have been
advanced

Schultze's view must now be regarded as discredited as applied
to the great majority of labors. Many specimens have shown
that the edge of the placenta presents at the os externum far
more frequently than the fetal surface, and that this usually occurs
without the development of a blood-clot ; the latter cannot, there
fore, be regarded an essential cause. The retroplacental clot is




t frequent when the placenta has had a fundal attachment

t there is no proof that it i anything more than an accidental
accompanmment ol scparation

%) The view which is most in keeping with the anatomic and

linical data at the present time is that of which Barbour has been

the chief exponent.  This authority has mainly cmphasized the

facts that the so-called cavity of the uterus at the beginning of
the third stage is a mere slit; that the formation of a blood-ma

between the placenta and uterine wall does not encrally occur
that the retracted uterine wall is closed upon the placenta, which
is folded and diminished in arca to nearly half that which existed
at the beginning of labor ; that this shrinkage is possible because
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of the spongy nature of the placenta.  As the latter is compressed
much maternal blood is squeezed out of the intervillous spaces
into the uterine vessels, and fetal blood out of the villi into the
vessels of the cord. The reduction in size is assisted if the child
is allowed to breathe several minutes before the cord is cut, so as

to aspirate the circulation in the villi; and afterward, as well, if

A petl——
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the cord is cut without being tied on the placental side, and allowed
to bleed.

Beyond a certain point, however, the placenta cannot diminish.
When contractions of the uterine muscle occur, causing a diminu-
tion in the size of the placental arca, the placenta, not being able
to follow this change, necessarily becomes separated.  This prob-
ably begins at the lower margin, since this part of the placenta is
subject to less pressure than the rest, being opposite the lumen
that leads through the lower uterine scgment and cervix.  Clin-
ically this separation of the lower margin may often be made out.
There has been some difference of opinion as to whether entire
separation may be brought about as a result of contractions that
do not force the placenta downward, or whether, after the scpara-
tion of the lower edge has begun, the rest is separated by being
forced down. It seems likely that the downward direction of
lessened resistance is an important factor in separation.  Were the
placenta surrounded on all sides by a muscle contracting with
cqual force, it is difficult to understand how any separation could
occur, owing to the equality of the pressure. In the uterus the
placenta folded on itself is compressed during contractions above
and around, but not below it. The mass is, therefore, forced
downward in the direction of least resistance, and separation can
only occur first at the lower margin when the placenta is situated
mainly on the anterior or posterior wall.  Succeeding contrac
tions, by forcing the placenta still lower, cause a corresponding
separation from the uterus, and the process continues until the
upper segment is empty. s has alrcady been pointed out, the
placenta is driven down edge first, folded and compressed, in the
manner described by Matthews Duncan,

In the case of a fundal insertion the mechanism is believed to
be somewhat different.  Here a somewhat central area on the
fetal surface is opposite the canal of the cervix—the direction of
least resistance—and separation occurs at this point when contrac-
tions take place. The placenta is thus driven down inverted, the
fetal surface presenting in the manner figured by Schultze ; some-
times quite an amount of blood is poured out above the placenta—
the so-called retroplacental hematoma. As this is not always
present, it is rather to be regarded as accidental than essential.

The expulsion of the placenta from the lower uterine segment,
cervix, and vagina is brought about solely by the accessory
muscles, by gravity, or by a combination of these. s women
are usually delivered in the lateral or dorsal position, gravity plays
little or no part, the accessory muscles being the effective agent.
If the latter be inefficient on account of some local or general
condition, the placenta may remain in the lower segment and
cervix, partly in the cervix and partly in the vagina, or entircly in
the vagina. The membranes are separated somewhat as a result

R



224 CONDUCT AND MANAGEMNENT OF LALUR

of the crumpling produced by retraction of the uterus after the
birth of the fetus, but they are mainly separated by being dr
out after the |||.|unL| “lutling does not occur to any extent
from the body of the uterus during the normal third stage because
of the retraction that greatly occludes the vessels in the wall
before separation, and because of the further retraction and con-
traction accompanying and following the expulsion of the pla-
centa,

ged

CHAPTER 111.
CONDUCT AND MANAGEMENT OF LABOR.

Lying-in Chamber.— As the great majority of labors take
place in private houses, special precautions must be taken to pre-
pare the accommodation necessary for the care of the mother and
child.  The smaller the dwelling and the more limited the means
of the inmates, the more difficult it is to attain to that perfection
in the conduct of labor that is only attainable in a well-equipped
maternity hospital

The lying-in chamber should be roomy, quict, and capable of
good ventilation.  One with an open fireplace is, therefore, ad-
visable.  Before the patient is ready for it, all unnecessary hangings
and furniture should be removed and it should be thoroughly
cleansed. It should not have been occupicd by a sick person
suffering from any infective condition.  The sanitary arrangements
of the house should be perfect.  1f there be a bath room adjacent
to the chamber, its plumbing should be in good order.  Prepara-
tions must be made for obtaining a plentiful supply of boiled
water. A couple of small tables for holding instruments, dress-
ings, ete., are advisable, and a large one—u. ¢., a kitchen table,
should be in readiness if certain: manipulations or operations arce
to be satisfactorily carried out,

Nurse.—The sclection of a nurse is too often a haphazard
matter. It is generally left to the patient, who thinks only of her
personal preference.  Physicians are too lax in yielding to their
patients’ wishes in this matter.  The choice of an obstetric nurse
should be a matter of the gravest responsibility.  Good character
and pleasing personality are important considerations, but if they
are not combined with strict cleanliness and an aseptic technic the
patient will be subjected to great risks.  The best intentions of
the scientific obstetrician will be in vain if his nurse fall below the
level of his ideal of work.,  She should not have been in attend-
ance upon any case of infection for at least one week before the
confinement,  During that time she should take daily baths, her
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hair being carefully washed, and the hands and arms being steril
ized several times. When she enters the patient’s house she
should wear freshly washed dresses,

Nurse’s Arrangements.—In private practice it is customary
for the nurse to attend to the arrangements that are necessary
preparatory to labor.  She must see that the following are pro
vided : A supply of clean towels; a sterilized packet of a dozen
towels ; a couple of labor pads, made of cheese cloth filled with
absorbent cotton, wood-wool, or jute, 3 ft. square and 3 in. thick ;
two dozen vulvar pads of the same material, 10 in. long, 4 wide,
and 2 thick, with end-picces that may be fastened to the abdom-
inal binder; a ~111)])l)‘ of sterilized ])Im]g\'l\ of absorbent cotton ;
three or four binders of unbleached muslin, } yd. and 1} yds.
long ; two pieces of rubber sheeting, 3 by 4 ft.; a bedpan to be
used for evacuations ; another bedpan to be used when the valva
is washed or the vagina douched; half a dozen fresh-boiled
sheets ;. several sterilized pitchers and basins ; sterile glycerin or
vaselin as a lubricant ; boiled new nail brushes and soap ; a steril-
ized fountain syringe, sterilized safety pins and glass catheter;
~h'|'|]i/wl t‘ul'tl “j_:‘llllll' .mnl (ll‘('\\illg\; a pi('t’c !ll' lrll t’lnl|l or
sheets for the protection of the floor; the child's clothing ; anti-
septics ordered by the physician.

Preparation of the Bed.—It is best that a narrow bed be
used for the delivery, the woman being transferred to another
afterward, The bed should have a thick, firm mattress.  If it be
not firm, boards may be placed underncath.  Over it a piece of
rubber sheeting is placed, and this is covered with a clean sheet
or picce of muslin, which is pinned to the mattress. On this is
placed the labor pad. In place of the latter folded sheets or a
sterilized rubber pad may be used.  The upper bedelothes should
be light and the edges should be fastened with safety pins or
stitched together,  Ordinarily a special bed cannot be obtained.
I'hen it is necessary to place a second rubber sheet over the first,
covered by a sheet.  The latter two are removed after they are
soiled by the discharge of labor, the patient lying upon the lower
sheets after she has been cleansed.

Preparation of the Patient.—A few days before labor the
external genitals should be shaved.  \When the woman objects to
this procedure, she should be informed of the increased risks that
she incurs,  Frequently it is possible only to cut the hair with
scissors ; this method, however, cannot ensure such cleanliness as
the former. It is part of a conscientious physician's duty to edu-
cate women in this matter. When labor pains begin the patient
should take a bath, unless she had taken one a few hours pre-
viously.  The lower bowel must be cleaned out with an enema
of soapsuds and olive oil.  The nurse should carefully wash the
external genitals with the antiseptic lotions ordered by the phy-

15
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sician, and a pad soaked in the antiseptic solution should be
fastened over the vulvar region,  She then puts on a clean night
dress and stockings, a clean skirt, and a loose wrapper.  These
arc worn as she moves about during the first stage.  During the
sccond stage, as the patient lies on the bed, it is advisable to cover
her limbs and body in sterile cloths, so that only the vulva is
exposed.

Physician’s Outfit.—The obstetrician should be provided
with everything that is necessary for al! the conditions with which
he has to deal.  In private practice he need not take these to
every case of labor. It is more convenient to use an outfit for
the ordinary cases, and to have in readiness at his home those
things that are needed in special cases, so that they may be ob-
tained at short notice.  Various forms of obstetric bags are in
use.  That which the author has found most satisfactory is the
form devised by Edgar, of New York. It consists of two trays
made of aluminum or thin-plated copper; the larger fits in the
smaller, resting on a narrow shelf near the top.  In these trays
arc all the articles required at the labor.  When filled the
placed in a light outer covering fastened by straps.

The trays and their contents should be sterilized after they are
used, so as to be ready for another case. It is not necessary to
sterilize them at the patient’s house.

In the lower tray is a canvas case, divided into compartments,
inwhich are placed : A bottle of sterilized glycerin; a hypodermic
needle with the usual pellets; a case of aseptic ergot capsules; a
case of capsules of amyl nitrite; a bottle of sterilized catgut,
linen, or silkworm-gut ligatures; a small case of needles; a pair
of scissors; an eye-dropper; a bottle containing an antiseptic ;
packets containing sterilized salt ready for making salt solution ;
dressing for the umbilical cord.

The outer case contains : A package of Barnes's and Cham-
petier de Ribes bags ; a pair of axis-traction forceps ; a metal case
containing sterilized cotton and antiseptic gauze ; a metal case con-
taining a long-curved glass uterine douche tube, a glass vaginal
tube, and two glass vesical catheters; a package containing
sterilized soft-rubber and gum-clastic bougies and catheters ; a
package containing a needleholder, long dressing-forceps, four
artery forceps ; two pairs of boiled rubber gloves, with a bottle of
sterilized tale powder ; a sterilized rubber douche bag ; a sterilized
apron; a sterilized nail brush and nail cleaner; a bottle of ancs-
thetic, wrapped in a sterilized towel, may also be kept in this tray.

This form of bag is not in general use, the favorite being that
in which the instruments are not kept sterilized, but are only pre-

pared, when required, at the patient’s house.  The Edgar model is
a far safer one,
At the bedside of the patient the obstetrician should wear a fresh
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duck or linen suit, or should divest himself of his coat and waist-
coat and put on a linen gown.

Management of the First Stage of Labor.—Obstetri-
cian’s Duties.—On arriving at the patient’s house, it is the physi-
cian's duty to determine whether labor has actually begun and
how far it has advanced. (If the woman be a stranger to him he
must first find out if she is pregnant.) The attitude, presentation,
position, and vitality of the fetus should be investigated ; an cffort
should also be made to determine if there is more than one fetus.
This information should be gained by questioning the patient and
the nurse, by watching the former during pains, and by examining
her.  In the great majority of cases the only examination nccessary
is the abdominal.

Nothing is more to be deprecated than the routine vaginal ex-
amination of parturicnt women in obstetric practice. It is a fre-
quent cause of infection, When it is employed, as much care
should be exercised as if a major surgical operation were being
carriecd out. There should be as much strictness as regards
cleanliness in introducing the fingers into the vagina of the par-
turient woman as in exploring the peritoneal cavity in an abdomi-
nal section. In the latter proceeding every precaution is taken to
cleanse the skin of the patient as well as that of the operator’s
hands and arms. In obstetric practice haste and carelessness are
only too frequent. How often is the obstetrician satisfied with a
hurried application of soap and water and a momentary dip in
some antiseptic solution, not of measured strength, but made of
an unknown number of drops in an unknown quantity of water ?
How frequently does he neglect to cleanse the external parts with
the same thoroughness that he observes in preparing for surgical
work? It matters not how clean the fingers are, if the hair-
covered vulva be not attended to. Different workers have de-
monstrated that it is impossible to introduce the fingers into the
vagina without carrying the external contamination. The only
way in which this risk can be reduced to a minimum is by shaving
the vulva before every labor, cleansing it thoroughly when labor
begins, and keeping it covered during labor with dressings soaked
in an antiseptic solution. As regards the hands, in addition to
careful cleansing by one of the best methods employed by sur-
geons, boiled rubber gloves should always be used during exami-
nations or operations. Recently a rubber dam containing a per-
foration, to whose edges a circular flap is attached, has been
introduced into practice for use in examinations, The fingers enter
the vagina through the perforation, the flap being pushed inward
and the dam protecting the vulva from the hand. Thisis valuable
if it be emploved after external cleansing as above described. It
is dangerous if used otherwise, since micro-organisms are certain
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to be carried into the vagina by the rubber flap if they lic on
the vulva,

When vaginal cxamination is necessary, it is best made during
a pain, the effect of which can thus be estimated.  The condition
of the cervix and membranes, presenting part, rectum, bladder,
and soft passages may thus be made out.  (In all cases the state
of the hard and soft passages should have been determined before
labor if the physician has had the opportunity of examination.)
The results of examination should not be communicated to the
patient if they are unfavorable.  Nothing should be said to depress
her.  If she inquires regarding the length of labor, an indefinite
answer should be given. It may be necessary to speak to her
husband or relatives as to the conditions found,

It is important that the arrangements made by the nurse should
be carcfully inspected during this visit, and every preparation made
for the conduct of the labor.  Sterilized dressings and instruments
should be placed where they shall be ready for use.  If everything
is found satisfactory and the cervix is in an ecarly stage of dilata-
tion, the doctor may leave the patient in the nurse's hands, order-
ing her to inform him if the membranes should rupture, the pains
change in character, or if any complication should arise. It is
well that he should be present toward the end of the first stage,
When he returns to be with the patient, it is best that he should
not remain with her constantly, but should stay in another room,
visiting her from time to time to encourage her, to estimate the
progress of labor, and to observe the condition of the maternal
and fetal hearts.  Unnccessary persons must be excluded,  As to
the husband, his presence is sometimes desirable, but generally he
should be advised to keep away from the lying-in room.

Care of the Patient.—The patient should not go to bed until
near the end of the first stage, but she should not walk about too
freely before the head is engaged lest a malpresentation or mal-
position be induced.  She should be allowed to cry out during a
pain in the first stage, and should be told not to press down.
She should not take stimulants, but may be allowed to drink
fluids. She should urinate from time to time, the amount being
noted to determine whether there is any retention.  Sometimes,
cven in the first stage, the dribbling of a distended bladder may
be mistaken for frequency of micturition ; the hypogastric region
should be occasionally palpated, so that this condition may be
diagnosed if it should occur.

When catheterization is necessary the patient should be placed
on the bed, with her knees drawn up and separated. A clean
sheet is placed over her limbs, her clothes being drawn up under-
ncath.  The vulvar region is exposed and the antiseptic pad
removed.  The hands of the nurse and physician must then be
thoroughly sterilized (rubber gloves are safest). The labia and
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vestibule are sponged with the antiseptic solution in use, and a
boiled glass or metal catheter is held by its outer end and passed
into the bladder.  The urine is caught in a small, clean dish held
in front of the patient's thighs,  The soft rubber catheter is em-
ployed by many, but it is objectionable in the hands of those
whose technic is not perfected, because in introducing it into the
urcthra it must be held by the fingers close to the end that enters
the passage. Infection, therefore, may be introduced.  After the
catheter is withdrawn the labia are sponged and a fresh pad soaked
in the antiseptic solution reapplied, the patient again rising from
the bed.

Toward the end of dilatation her skirts should be removed
and she should lie down in bed, on her back or side, as she
desires.  Her night dress may be folded or pinned high around
her waist, and a folded sheet may be fastened around her hips to
prevent the spreading upward of fluids. In cases of very tedious
first stage, when the patient is very restless, the administration of
chloral or opium in a full dose is often beneficial both in quicting
the patient and in promoting dilatation of the cervix.  When dila-
tation is well advanced and the membranes are doing no good and
will not rupture, they should be ruptured during a pain, with the
end of a pair of forceps, a probe, or even with the fingers, care
being taken not to injure the scalp of the fetus,

Management of the Second Stage.—The patient lies in
bed during the second stage, on her back or side, as she desires.
In many hospitals special delivery tables are provided. In order
that she may exercise her accessory muscles to the best advan-
tage, a long towel or twisted sheet may be fastened to the upper
end of the bed, so that she may pull on it during pains. She
should also be encouraged to press her fect against a firm object
placed against the bottom of the bed. When uterine contrac-
tions recur she must be told to hold her breath and to strain
down. A vaginal examination may be carried out carly in this
stage under careful precautions, in order to determine whether
there is any abnormality that requires attention. If all is right and
labor proceeds satisfactorily no further internal examination is
necessary, The physician may stay in the lying-in chamber or
clsewhere.  Usually it is best to see her only at intervals, when
the condition of the maternal and fetal hearts and the character
of the pains must be noted.  When the head reaches the perineum
he should remain constantly at the bedside.

When the pains are severe some relief may be afforded if the
patient lics on one side and allows the nurse to press against the
sacrum during the uterine contraction. If they should become
infrequent or weak, the uterus may be stimulated by massaging it
through the abdominal wall. The patient often cries out for an
anesthetic during the pains.  She should be encouraged to do
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without it as long as possible.  Generally it need not be given
until the perincum begins to be bulged. A few drops of chloro-
form should be placed on an inhaler as the pain comes on, and
the inhaler removed when it passes off. - Great relief is thus often
afforded without the inhibition of muscular contractions. The
influence may be strengthened by the assurance of the physician.
Indeed, the analgesic effect is often largely due to suggestion,
The quantity of the ancsthetic may be increased as the vulva is
distended.  Cramps in the muscles of the legs may give the
woman distress.  To give relief a handkerchief may be firmly
twisted around the affected part for a few seconds, or strong con-
tractions in an opposing group of muscles may be made.

In this stage the patient should not get out of bed to evacuate
the bowel or bladder.  The bedpan should be used.  Special
attention must be given to the bladder to prevent accumulation
that may delay the advance of the head.  Frequent dribbling may
be present without evacuation.  The urine may be retained in the
part of the bladder that rises above the pubes and may cause a
small swelling, which may sometimes be sensitive on palpation.
To draw off this portion a long catheter is necessary.  When the
head presses against the symphysis a soft-rubber instrument will
not pass into the bladder, as a rule. It is, therefore, necessary to
use a hard-rubber or a slightly curved metal catheter,  The glass
tube had better not be employed in this condition, as there is a
risk of breaking it. It may be used, however, to draw off water
that may accumulate below the pelvie brim.

Care of the Perineum.—A\s the head bulges the perincum,
dilating the anus, small masses of feces may be forced from the
latter.  They should be caught in picces of cotton and the whole
perineum washed in antiseptic lotion,

The passage of the head through the vulva is a source of great
risk to the structures surrounding the outlet.  They are enor-
mously stretched and frequently are lacerated.  The latter occur-
rence is most frequent in primiparae, the most common tear being
through the posterior commissure.  This is lacerated in about 70
per cent, of primiparie.  According to Schroeder, there is a lacera-
tion of the tissues of the perincum in 34 per cent. of primipara
and g per cent, of multiparae,  Olshausen, in ten years' work, re-
ported 21,1 per cent. of lacerations in primiparic and 4.7 per cent.
in multipare.  In the primitive races this lesion is comparatively
rare. The vaginal wall is usually the first to tear, and the rent
passes backward toward the rectum in the middle line.  Very
rarcly a central perforation is produced.  Various means may be
adopted to prevent laceration.  The position of the patient is im-
portant. The risk to the perineum is greatest when the thighs
arc well flexed toward the abdomen. The lithotomy posture,

therefore, is the worst of all.  The greatest relaxation of the
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perineum is obtained by extending the thighs. 1f the patient be
on her back or side this is casily managed, scparation of the limbs
being arranged by the nurse.  The most marked relaxation may
be got by placing the patient across the bed, her buttocks being
on the edge and her limbs hanging down. The physician may
conveniently attend to the delivery by sitting on a chair between
her legs, which are carefully covered in sterilized sheets.

The perineum should be stretched slowly, and the head should
not be allowed to pass through the vulva too quickly. When,
therefore, the pains are very strong or the perincum not well
relaxed, it is necessary to hold the head back in order that sudden
or undue pressure may not be exerted.  To effect this, Hohl rec-
ommends applying the thumb to the occiput under the symphysis,
and the first two fingers to the part in relation to the lower part
of the posterior vaginal wall. ~ Others recommend placing the
outspread fingers over the perincum (as the patient lics on her
side), protected by a towel, so that they may press back the pre-
senting part of the head. At the same time the patient may be
told to diminish the force with which she bears down.  Often she
is unable to obey, and it may be necessary to push the chloroform
in order to obtain the desired result.

The head must pass through the vulva with its smallest circum-
ference parallel to the outlet. Consequently the occiput must
continue to lead and extension must not occur too rapidly. This
may be best ensured by Ritgen's method of pressing on the sin-
ciput through the tissues behind the anus, or by introducing two
fingers into the rectum and pressing on it.  Occasionally, when
the biparietal circumference is gripped by the vulva, such pressure
between pains may gradually force the head safely onward, though
generally the woman may accomplish this herself by forcing
steadily downward. Fasbender controls the head by applying the
index and middle fingers to the occiput and thrusting the thumb
into the rectum, against the sinciput. Merkerttschiantz advocates
exercising pressure on each side of the middle line during pains to
lessen the tension in the central portion of the perincum.  Lusk,
in cases of rigid perineum, was accustomed to draw the chin down
by two fingers passed into the rectum until the head bulged the
perineum, and then allowing it to recede, being careful to discon-
tinue this maneuver during pains, In all the manipulations above
described sterilized rubber gloves may be worn,  When it is nec-
essary to pass fingers into the rectum the glove should be dis-
carded after the maneuver is finished.

When it appears certain, in spite of the physician’s efforts, that
rupture is likely to occur, the operation of episiotomy may be em-
ployed. This consists in making a slight incision at some distance
from the middle line on cach side, so that the tissues may not tear
mesially toward the anus ; in this way the sphincters of the bowel
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arc preserved.  The chief resistance in the soft tissues of the outlet
is not the vulvar edge, as a rule, but a ring about half an inch
above this.  The incisions should, therefore, be made mainly
through this part.  They are best made as a pain is beginning or
passing off. A narrow, blunt-pointed  bistoury should be intro-
duced flatwise between the head and the tense ring, about an inch
from the middle line when the parts are stretched,  Itis then held
parallel with the long axis of the mother's body, and an incision
made three-quarters of an inch long and one-quarter deep. The
outer end is close to the vulvar margin but not involving it.
Scissors are employed by many in performing episiotomy, but they
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F16G, 124.—Method of performing episiotomy with scissors (Bumm

are not so satisfactory, as they cut the skin unnecessarily.  After
delivery the raw surfaces are sutured,

Delivery of the Body.—As soon as the head is born the neck
should be examined to find out if the cord is coiled aroundit.  If
it is, an cffort should be made to draw the loop down over the
head.  If this procedure fails, it may be possible to slip it up
over the ~|lnu]l|l rs; if this does not succeed, it may be divided
and the ends ligatured or held with forceps.  Mucus should then
be cleared from the throat and mouth with a finger covered with
gauze. The nose and eyes should be carefully \\lpul. The head
is supported with a hand.  The birth of the shoulders is not to be
hastened unless there is an indication,

=
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When a pain recurs the face becomes congested: when it
passes off the congestion diminishes.  If it continues and asphy xia
threatens it is well to promote delivery.  This should be accom-
plished by pressing downward on the pelvic extremity of the fetus
through the fundus uteri,  This may be done by one hand of the
physician, or better by an assistant.  If the physician presses down
he should put a sterilized towel on the abdominal wall.

It is necessary that the passage of the shoulders should be
carcefully watched lest they increase the laceration of the perineum
already produced or cause a fresh one.  They should rotate at the
pelvic floor, so that the biacromial diameter is anteroposterior.
I'he hand should carefully guide them in the proper axis of the
outlet.  If there is undue delay at this period, and pressure from
above does not bring about delivery, it is best to work a finger
into an axilla, exercising cautious traction while the fundus is being

———— — —

F16. 125, —Expulsion of shoulders

pressed downward.  The patient should also press down with all
her power,  Hurried delivery must be avoided.  As the child's
body is born it should be guided by the hands in the axis of the
outlet; as it descends the physician’s hand or that of an assistant
<hould hold the fundus firmly and follow it downward. The child
after birth may be suspended by the heels for a few seconds until
it begins to cry freely, when it is placed on its back, between the
thighs of the mother.

Ligature of the Cord.—The cord should not be ligatured
immediately after delivery in normal cases.  Budin has showed
that by waiting the child gains on the average three ounces of
blood.  This is due to aspiration as the pulmonary circulation is
established, and to the pressure of the retracting and contracting
uterus on the placenta.  In feeble children this gain may be very
important, though in those who are robust it does not seem to
make much difference.  Caviligia has shown that relaxation of the

£
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uterus prevents this blood from passing in any considerable amount
into the fetus,  Forcible manual compression of the uterus at this
time should not be made, as it forces the blood into the fetus,
raising the pressure too rapidly and endangering the heart.

Pulsation in the cord ceases usually in four or five minutes,
but may continue twice or three times as long. 1f ligation be
carried out after it has ceased, it appears that the loss of weight in
the child that takes place normally in the first few days fulln\nn'r
delivery is less in amount and of shorter duration than where the
cord is tied carly.  Porak and Violet state that such late ligation
is apt to be followed by jaundice for a few days, due to rapid
breaking up of red l)luo(l-uulnmlu This is often absent, how-
ever. In practice it is sufficient to wait until the child has breathed
three or four minutes or has cried vigorously several times before
ligaturing the cord.  When the child is feeble, premature, or small
the cord should not be tied until pulsation has ceased in it In
cases where the child does not breathe freely it may be stimulated,
while still attached to the cord, by suspending it head down, by
slapping the thorax, blowing on the face, sprinkling it with cold
water, or employing Buist’s or Sylvester's method of artificial res-
piration. (Sce p.627.) When these are not at once sa wctory the
cord must be lwntmul and the child removed for more thorough
manipulations, — In cases of emergency—i. ¢., severe hcmnrrh.wc
it may be necessary to tie the cord and remove the child at once,
so that the complication may be attended to,  Care must be taken
in applying the ligature, so that the vessels may be firmly secured,
and thorough asepsis should be observed lest infection follow.
The physician should take care that no hernial protrusion is present
in the part to be tied.

Different methods of ligature have been tried.  These have
been fully elaborated by R. L. Dickinson.!  Of these he recom-
mends the following :

(ar) Ligature of Vessels.—\\ ith blunt scissors the jnmuun of
the cord covering and the skin is snipped with a pair of blunt
scissors, the cord itself being held up by the nurse. The Whar-
tonian jelly is then ~ll’l|)|)ul outward, lcaving the stalk of ve ~cl~
bare.  The latter is secured with a ¢ catgut hu.ltmc and the v
cut externally.  The stump tends to roll inward. A sterile dress-
ing 1s placed over the surface, and kept in-position by an abdomi-
nal binder,

(¢) Suture.—The cord is held up by the nurse and the skin
wr it held between the thumb and finger,  The cord is then cut
ay, the vessels being caught in a pair of forceps. A running
suture of catgut is then pla wed in the raw tissue, the skin edge:
being also sceured. The suture may also be passed before the
cord is cut away, being tied afterward.

\ Zrans. Grn. Sic., 1899,

Amer,
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(¢) Pressure. If the cord be divided at the skin retraction of
the vessels occurs, and if pressure be kept up with an aseptic pad
and binder or adhesive strap bleeding ceases and healing takes
place satisfactorily.  Adhesive plaster is objectionable in that it
often irritates the skin.

Necither of these methods is the one most frequently employed,
mass ligature of the cord being almost universally adopted. It is
satisfactory if ligation be carcfully carried out and if strict asepsis
be employed.  The ligature, consisting of narrow linen ribbon or
a strand of two or three twisted linen threads, may be applied
about three-quarters of an inch from the belly, the part to be tied
being firmly squeezed between the thumb and finger to diminish
the risk of after-loosening by shrinkage of the Whartonian jelly.
The cord may be cut about a quarter of an inch beyond the
ligature,

If the end does not bleed it may be wrapped in an aseptic
dressing.  Powder is not necessary. The maternal end of the
cord need not be tied unless there should be another fetus in the
uterus,  The child should next be wrapped in a blanket and
placed in a warm place until the necessary attentions are given the
mother.

Management of the Third Stage.—I'rom the time the
child is born the hand of an assistant should be kept on the fundus
of the uterus, the patient lying on her back. If it relaxes ex-
cessively, becoming large and indistinct, it should be massaged
through the abdominal wall.

In describing the anatomy of this stage, attention has been
drawn to the relationships of the uterus after the birth of the child,
when it retracts, closely embracing the still unseparated placenta
and membranes.  In this state the consistence of the wall varies
according to whether there be retraction, contraction, or relaxa-
tion. These phases are usually met with, though occasionally the
placenta is born immediately after the child. It is very important
that the physician should be able to appreciate these variations by
abdominal palpation.  The length of time required for the de-
livery of the placenta varies in different cases.  In a series of cases
left to nature, delivery took place in the first hour in 44 per cent.,
in the second hour in 25 per cent., in the third in 11 per cent.
In the great majority of instances the delay is not in the separa-
tion, but in the expulsion of the placenta, the latter having passed
from the upper uterine segment into the lower segment and cervix,
or, it may be, partly into the vagina. Sometimes it may remain
entirely in the vagina.  There is no doubt that the recumbent
position is mainly to blame for this state of matters, for it is very
infrequently found among women who habitually adopt a sitting
or squatting posture in labor,

It is necessary, therefore, that nature must be aided if women
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are to be delivered, in the highest states of civilization, in the re-
cumbent posture.  But it is of the greatest importance to know
when and how to give assistance, since there is no sphere of ob-
stetric practice in which there is more need for careful procedure,
In the first place it should be remembered that nature's imper-
tection is usvally wot in the separation of the placenta.  This process
takes place normally in ten to thirty minutes in the great majority
of cases if the uterus be allowed to act It is, therefore, not nee-
essary, as a rule, to squeeze the uterus and foreibly separate the
placenta from it.  Such a proceeding is very rarely required.  If
the physician thinks that the uterine contractions are too feeble, it
is usually sufficient to rub the fundus through the abdominal wall.
Nature's fault is in not expelling the separated placenta, and inter-
ference should take place when it is entirely or partly out of the
upper uterine segment, lying inert in the lower pas The
determination of this period depends upon accuracy in diagnosis,
and this is obtaincd only when the anatomic relationships are well
known. These have already been carefully described.  In almost
every case abdominal examination alone suffices to make out the
conditions.  \When the upper segment is empty and contracted, it
is much harder and its arca smaller than when the placenta is still
attached, and it is often more mobile.  The fundus may be as high,
however, il the placenta has not descended well into the vagina.
The difference between these two conditions is very often over-
looked by careless clinical observers, It is when the placenta is
only partly expelled from the upper segment, or the latter is
somewhat distended with blood-clot, that the exact state is diffi-
cult to determine.  On abdominal examination a bulging may
usually be noted over the pubes, due to the distended lower
uterine scgment ; frequently vaginal examination is necessary to
make out the exact condition.  When this is made and the pla-
centa lies below the upper uterine segment, it is gencrally folded,
or sometimes inverted, forming a large mass at the level of or
below the lower uterine segment.  An old-fashioned method of
obtaining expulsion in this condition was to make the woman
sneeze hard by giving her snuff, thus causing the placenta to be
forced from the vagina. At the present time pressure through the
abdominal wall is the favorite means.

The upper segment is grasped anteroposteriorly through the
abdominal wall, between the thumb and fingers of one hand (both
hands may also be employed), and is pressed steadily downward
into the pelvis in the axis of the inlet, care being taken that the
bladder is empty. The placenta slides gradually out of the
vagina, except occasionally, when it may be partially adherent in
the uterus or firmly gripped by the latter.  As it emerges from
the vulva the blood that escapes may be caught in a sterilized
dish placed under the thighs or may be absorbed in sterile towels.
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The placenta is held in the hand and generally pulled outward.
I'he membranes usually follow casily, but if they do not the
placenta may be rotated slowly two or three times, so that they
become twisted into a rope.  Slight adhesions of the membranes
may in this way be scparated.  Excessive twisting may cause
them to be broken. When they do not come away casily it is
best to pass two fingers along the twisted mass, separating it
where it is held,

In cases where the delay in the delivery of the placenta is due
to its non-separation or to its retention in the upper uterine scy-
ment, massage of the uterus through the abdominal wall must be
carried out. I this is inefficacious and half an hour has clapsed
after labor the following manipulation should be employed: The

F1G. 126.—Rotation of the placenta twisting the membranes into a rope (Bumm

uterus must be grasped anteroposteriorly with one or both hands
(the bimanual grasp is the better, the thumbs being placed behind
the fundus side by side), and as a contraction is felt should be
firmly but not forcibly compressed in order to separate the pla-
centa and squeeze it into the cervix and vagina.

As it passes downward the uterine body is felt to grow smaller.
It is then pushed downward in the axis of the pelvic brim so as to
further expel the placenta.  This manipulation is generally known
as “ Credé’s method,” so named after the Leipzig professor, who
recommended it first in 1853 There is no doubt that the very
same procedure had been previously long practised and advocated
in the Dublin School of Midwifery. Jellett has clearly established
this fact, and has proved that Irish writers described it in the latter
part of the eighteenth century. The terms have been loosely
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applied, and there are differences of opinion as to what is exactly
implicd by the Credé and Dublin methods. A careful study of
the literature of the subject proves that terms have been applicd
to cases in which the placenta is forcibly separated and pushed
downward by compression and downward pressure of the uterus,
and to those in which the separated placenta is expelled cither
from the uterus or lower genital canal especially by downward
pressure of the uterus

Great care must be observed in using the Dublin or the Crede

! ] F16. 127.—~Credé’s method of expre
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method.  The wall of the uterus or the appendages may be in-
jured, the placenta may be torn, part heing left in the uterus, or
the inner surface of the latter may be much lacerated.  These
evils are most apt to arise when strong cfforts are made to force
out a placenta that is firmly adkerent.  The method is, therefore,
never to be employed when this complication exists.  In this cir-
cumstance the placenta must be removed by the introduction of a
hand into the uterus,  Under ordinary conditions the Dublin or
the Credé method is not to be employed until twenty to thirty

e
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minutes have clapsed after the birth of the child.  Only when
marked hemorrhage is taking place from the uterus must it be
used carlier to hasten the emptying of the organ,

Ergot is rarcly necessary. It should not be given before the
uterus is empty both of the fetus and after-birth, as it may cause
such contraction upon the uterine contents as will lead to difficulty
in delivery. It is used by many when the uterus tends to relax
unduly or to bleed after the third stage.  When rapid action is
needed an aseptic preparation should be injected into the buttock
muscles ; otherwise, it may be given by the mouth.  Careful
massage of the fundus and the use of a hot intra-uterine douche
reduce to a minimum the necessity for the administration of ergot.

Immediate After-duties.—\fter the placenta and mem-
branes are born they should be carcfully examined.  This is most
satisfactorily accomplished by placing them in a large dish of
water,  The maternal surface of the placenta must be studicd to
find out whether any part has been left in the uterus.  The mem-
branes and the hole in them must be carefully investigated to
determine whether any portion has been retained ; it is casy to
decide when a large piece has been torn off, but impossible to be
accurate regarding a small picce,  Any deficiency in the placenta
demands an exploration of the uterine cavity. This rule holds
vood with regard to the membranes only when a large portion
has been left; small picces of membranes are gradually dis-
charged in the lochia. A distinct gap in the membranes lateral
to the normal opening should suggest the possibility of a retained
succenturiate placental lobe, and warrants immediate exploration
of the uterine cavity.,

The fundus of the uterus should be frequently examined during
the half-hour following the third stage to sce that the wall is not
relaxed, and the massage should be carried out, if necessary.
Douching of the genital tract is not necessary in the great major-
ity of cases. When there is a tendency to the accumulation of
blood-clots in the vagina, hot sterile normal salt solution may be
used., ‘\ntis'q)tic solutions are nﬂl)’ to be (’ﬂl]x]n)'\‘(l when local
infection exists before labor or when the patient is subjected to
the risk of infection during labor,

Lacerations of the genital tract that require to be sutured
should be attended to after the delivery of the placenta. Follow-
ing labor the soiled skin of the mother should be bathed in an
antiseptic solution and the blood-stained clothes removed.  She
may be removed to a clean bed if there be one in readiness. The
vulva should then be covered with a dry aseptic pad or one moist-
ened in an antiseptic, which may be attached to the binder.  An
abdominal binder adds to the comfort of the woman in most
cases, It may be made of linen or, better, of unbleached muslin,
and should extend from just below the great trochanters to near
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the sternum. It should surround the body, one edge slightly
overlapping the other, and should be fastened with safety pins,
tightly around the pelvis, loosely above.  The binder may be
worn a week or two.  If there be anxiety as to undue relaxation
of the uterus, three closcly folded towels may be placed under
the binder, one on each side and one above the uterus,  These act
as a mechanical stimulus to the uterine muscle.  Under the cloth
on which the patient lies the rubber sheet should be left five or six
days.  Over this linen draw-sheets may be used, and above this,
il ne wry, a serics of prepared aseptic pads,

The general state of the mother is carcfully examined, her
pulse rate noted, and the condition of the uterus determined before
the physician leaves the house.  In ording ases heis free to go
away about half an hour after her toilet is completed.  He in-
structs the nurse to inform him if’ the woman should complain of
severe pain, chills, or faintness ; if marked relaxation of the
uterus or hemorrhage should occur; if the pulse should become
rapid or feeble.

CHAPTER 1V.
ASEPSIS AND ANTISEPSIS IN OBSTETRICS.

In 1847 Ignatius Semmelweiss, by insisting that the students
in his obstetric clinic should wash their hands carefully in chlorin
water before examining patients, reduced the death rate due to
puerperal fever from 10 to less than 2 per cent.  The medical
world paid no attention to his results save to scoff at them. In
1867 Lister published his observations regarding the part played
by micro-organisms in causing wound infection and the method
of preventing this by antiseptic agents,  Very soon the antiseptic
method in surgery became established.  About 1870 antiseptics
were introduced into obstetric work by Stadfeldt, of Denmark,
and Bischoff, of Switzerland.

During the last thirty years, as the knowledge of bacteriology
has increased, the réle played by antiseptics in surgical work has
become greatly restricted, asepsis being obtained largely by other
means.  As a result of the continued introduction of scientific
principles established mainly by surgeons and bacteriologists,
there has been an enormous reduction of wound infections in
surgical work and a corresponding diminution in deaths due to
sepsis.

In obstetric practice there has been no such marked progress.
(See Chapter on Puerperal Sepsis.)) The vital statistics of many
civilized countries still show a lamentably high mortality due
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to puerperal infection, and s infection, it is safe to say, is
almost entively avordable, being due to carelessness and ignorance.
The death rate does not, however, represent the extent of in-
fections in obstetric work. There is a much larger percentage
of cases in which death does not take place, but in which the
health of women is injured and various disorders established,
of every degree of gravity. There has been widespread neglect
among medical practitioners to apply the principles of bacteri-
ology and the practice of strict surgical technic in their work.
This neglect, in the light of modern knowledge, deserves only
to be branded as culpable and criminal.  There may be some
excuse for an ignorant midwife. The neglectful physician de-
serves only the severest condemnation.  Labor is a natural proc-
ess and has a low mortality under natural conditions ; but in the
artificial conditions of civilization and those introduced by the
practices of the midwife and accoucheur it has been greatly com-
plicated, and the dangers accompanying it enormously increased.
Obstetric practice will never achieve what surgery has done until
every parturient woman is treated as the modern scientific surgeon
deals with his operative cases  One aim must be kept in mind, to
handle every case so that all raw or damaged tissues should be
kept aseptic until healing is complete.

Infection may take place in various ways: 1. By the hands of
the obstetrician, his assistants, or nurses. 2. By means of instru-
ments, apparatus, or other paraphernalia. 3. As a result of non-
cleansing or imperfect cleansing of the patient. 4. By means of
the air,

The attainment of an aseptic technic is only possible by con-
tinued thought and practice and by strict attention to details. Par-
tial knowledge is as dangerous as ignorance. Those who trust to
antiseptics to obtain asepsis are most apt to fall into error. Many
obstetricians think that they satisfy all requirements if they dip
their fingers for a few moments into water containing a few drops
of carbolic acid, corrosive sublimate, or some other antiseptic.
Others think that any procedure may be carried out during labor
so long as the vagina is douched with an antiseptic solution at
the end of the third stage. Others think that instruments and
ligatures are rendered sterile by being dipped in boiling water a
minute or two. Such mistakes as these can only be prevented by
a careful study of bacteria and their properties, of antiseptics and
their modes of action and limitations, and of the methods of ster-
ilization. In describing the management of labor I have referred
to the duties of the accoucheur and his assistants. (See p. 227.)
It is here necessary to give special attention to some details of
technic.

Hand-cleansing.—The hands and forearms of those who
may touch the genitalia of the parturient woman or articles that
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may be brought into contact with them must be carefully cleansed.
The arms should be bared well above the elbows, and the hands
and forcarms thoroughly scrubbed in hot water, soap, and turpen-
tine with a stiff nail brush for six minutes. The nails should be
clipped short, and cleansed with a cleaner.  The skin should then
be well washed off in clean water and dried on a sterile towel.
This mechanical process is very important and should not be
hastened. It is often very hurriedly carried out. This can only
be prevented by the use of a watch or clock to time the procedure.
Thereafter, cleansing is usually completed by washing in antiseptic
solutions, many of which are in use—u. ¢, carbolic acid, lysol,
creolin, mercurie chlorid or iodid, alcohol, permanganate of potash,
and oxalic acid, ete.  (Details as to the use of these are given in
surgical works.)  Regarding these chemicals, it has been clearly
demonstrated that they are incapable of rendering the skin abso-
lutely sterile.  The stronger the solutions and the greater the time
of their application the nearer is the approach to perfeet steriliza-
tion. The strength of solution must be regulated by its destructive
action on the arm and hand, and the period of application by
considerations of practicability. The ideal chemical antiseptic in
skin sterilization is one that can penctrate the hair follicles and
glands of the skin, destroying micro-organisms in a very short
space of time without injuring the skin.  The nearcst approach to
such a preparation the author has found in crenasol.  This prepa-
ration is pure creolin minus soda. It has an oily consistence and
penetrates the skin well.  Bruére, of Montreal, has shown that it
is destructive to the pathogenic micro-organisms in two minutes.
It should be applied to the skin after the latter has been well
scrubbed and dried, and well rubbed in. It should then be
washed off in sterile water or sterile salt solution.  The appli-
cation causes reddening and some smarting, but these soon dis-
appear.  The author has not known it to cause any serious skin
disorder,  But whatever be the method adopted, the author
regards it as only preparatory to the wearing of rubber gloves.
He believes that these are cssential to ensure perfectly sterile
hands. They may be used whenever it is necessary to make
vaginal examinations or to carry out manipulations. They are
sterilized by being boiled for cight minutes, wrapped in a cloth, so
as to be protected from touching the metal dish.  They should
then be dried on a sterile towel.  In order that they may casily
be slipped on the hands, the latter should be covered with steril-
ized tale powder. If the gloves be made of rubber of medium
thickness, the tactile sense is not interfered with.  Indeed, after a
little practice one learns to disregard the membrane.  The gloves
should protect the arm for three or four inches above the wrist.
In all cases in which internal manipulations are to be employed,
the wrist of the glove should cover the sleeve of a sterile gown,
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The best-fitting glove is one made on a model shaped like the
hand.

Many surgeons merely scrub their hands in soap and water
before putting on the gloves.  The author believes that the addi-
tional application of chemicals as above described is advisable, as
there is much less risk of infecting the patient if the glove should
tear during manipulations.  Of course, if a glove be torn, a fresh
one should at once replace it.  Rents may casily be repaired, so
that gloves may be made to last several weeks,  Every assistant
and nurse who may touch the genitalia, or handle anything that
comes in contact cither with the accoucheur’s hands or with the
genitalia, should also wear gloves.  Once clean, they should re-
main so as long as they are needed in the manipulations. The
most glaring faults are often committed by neglect of this rule.
I'hus, the nurse may have cleansed her hands in order to take
charge of the dressings, and in the intervals of waiting she may
touch an unsterilized bottle or adjust her dress. She may sud-
denly catch an arm or leg of the patient which has broken loose,
and return to her work, forgetting that she is contaminated,  Or
she may carelessly drag her dressings or ligatures across her
dress or some other unsterilized object. It is essential that the
keenest attention be given to the smallest details if perfection in
technic is to be attained.

In introducing the gloved fingers into the genital tract, it is
sufficient to wet them in steule water or salt solution. If the
whole hand is to be introduced, it is best to use a little glycerin,
weak lysol or creolin solution (1: 200) as a lubricant.  Vaselin is
said to injure the rubber and should not be used.

Instruments, Apparatus, Dressings, etc.—(a) Instru-
ments.—Instruments should be as simple as possible so as to
afford no gathering-place for microbes, and should be made
entirely of metal when possible, all locks being separable.  They
should be kept carefully scrubbed and polished.  They may be
sterilized immediately after use and kept always in readiness,
wrapped in sterile cloths, or may be sterilized at the time they
are required. They are best sterilized by moist steam or boil-
ing. If the former be used a special sterilizer is necessary,
Exposure to steam under pressure at 120° to 130° C. for
half an hour is cffective.  Boiling is a quicker and simpler
method. If the water contain 1 per cent. of pure sodium car-
bonate or bicarbonate and about the same amount of salt, the
instruments need be boiled only five minutes, all microbes and
spores being destroyed in that period.  After sterilization they may
be placed in a dry sterile dish or in sterile water.

() Apparatus.—All pitchers, basins, glass or metal douche
tubes, etc., that may be used should be sterilized, if possiblein a steam
sterilizer.  In private houses they may be boiled in a washboiler
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containing the soda-salt solution. If this is impossible, the small
articles should be boiled and the large ones should be thoroughly
scrubbed in 1500 chinosol, in a solution of formalin (3i to 1 pint),
or in pure creolin or crenasol.

(¢) Gauze, Cotton-wool, Towels, Sheets, etc.—Plain gauze,
wool, towels, and sheets should be sterilized in the steam sterilizer
in packets that should not be opened until required.  In places
where this cannot be carricd out, they may be heated for three
hours on three succeeding days in the oven of a cooking-range at
a temperature of 148° C. (300° I.) or more, a thermometer being
used to ensure the proper clevation.  Such articles are penetrated
very slowly by dry heat, and the moist-heat process is more re-
liable.  Boiling is more satisfactory than the dry process if the
articles can be afterward dried.

Cleansing of the Patient.—A few days previous to the
onsct of the labor the nurse should shave the woman's external
genitals,  (If this be not allowed, the hair should be clipped
closcly.) Every day thereafter the vulva should be well washed
in soap and water. At the onset of labor, after the bowels have
been moved by an enema, the external parts should be washed in
alcohol and then in one or other of the following solutions—
chinosol (1:1000), formalin ( 30 drops to a pint of water), lysol or
creolin (1: 100)—five minutes.  Then a pad soaked in one of these
solutions should be applied to the vulva and kept in position by a
T-bandage during the progress of labor,  Douching of the vagina
at this time is not necessary unless there is some definite infective
process that requires to be treated.

During the course of labor, whenever the patient urinates or
defecates, “the vulva and perincum should be carefully sponged
with one of the above lotions and the pad reapplied. If important
m:uupul.mnns are to be carried out in the genital tract—. ¢., turn-
ing, application of forceps, etc,, the patient must be placed in the
]ithnlum) position on the ul;,,c of the bed or on a suitable table,
and the external genitals and surrounding skin cleansed as if some
surgical operation were to be carried out.  The vagina need only
be washed out with normal salt solution in clean cases. When
any form of infection is present, one of the above-mentioned anti-
septic solutions may be employed.  Lysol and creolin have the
advantage for this